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P R ■ E .-1^ I G a 
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Bvor since the Introduction of vocationalisation 
in our school system by sovoral States in our country, 
tne paucity of appropriate Inst motional materials has 
been felt as one of the ma,1or constraints in implemen¬ 
tation of the prograinite ajid a source of great hardship 
to students offering vocational studios at thi higher 
secondary stag's. 

Ihu Vocationelization of Education Unit of the National 
Council of Educational l^esoarch and Trnln.ln-’; has started 
a mudvst progivmime of developing instructional materials 
of dl orao types to fi.il o this void in iil major areas 
of vocational education. The task s too ,'jgantlc to be 
cornpletod by any sin'pLe agency but the model materials 
being developed by us migi t jirovido ;iiid?.inoe and impetus 
to the authors and agencies desirin' to contribute in this 
area. Ibcse are based cn the national pniidclines dovolopod 
by working group of exports cunstltute-l by KCMIT. 

Iho present rnanu;d. is <m 'Automobile berviuina 
Malntenfince' and is an important area in technolutgy. 

It contains practical exercises to bo performed by the 
students with simple steps to follow, precautions 
to be taken and data to be observed rind recorded in 
observation sheet. Each experiment is complete with 
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brisf tinGoritlCril Information, spociflc wbjoc tlvosj 
ral 

behavlou/ f".utc!om9j .■'C'Vic',< questions ot.. it Is 
hoped that the atudents vill find Uom iiMiohsoly iijcfui. 

The pages that fcl' contain a Ai ^ft ■>£ the t^riting 
which will he finallsod afte^ '.btainin-; th** fi'Sp rises 
and feed-back from studontn, tv;rif‘her.s 'hi'l Jn;rs c-ncerned, 
The materials will then ' i iuMinhud in Uu pr1nte*i form. 


The users are requested t cH.mplei' !!'<; 'j‘. nnaire 
appended and return It to us, Gimmunts mi; su^^o-slioiis 
for improvement of die raatoririls ar-j al S) va Iccrrit,*. 


The material has hoeri doveluped by -i ;t\.up exports 
as authors in a Wurkshi^p bulo at the HTK Caminis, ?k;W Bfilhi, 
Their names are mentioned elsewhere .lUifl thojr e» nlrJhutlons 
. „ rl'jjjrahny ackriMvlu nyol. Shri A. P. Vern/t, ikiader, V.E.U 


loser 7iB special thanks 
in the present form, 
members v.f YJU ..i. 'Ah, 
acknowledged, 


f • odJtjn-'' and 1 till ’ Un material 
The as.iistaiK* ' f al' th'' staff 
V 'i.l ., I’l k'fli in .'di j. tii'uiKfully 


( AdUW K. MIvSHlU ) 

Prof, Hoad < 

New Delhi Vocational!aativai of Education Unitj 

Oc Piter. ig8^. HCERI, Mow Dtilhi-110016,. ' 
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The vocatlonallzat->n of sfiCwnrlary oflucaticai 

jn tho 10 ^ 2 pattern of schoolin'- hna been intrcluctal by 

several States in the country. 'Ibu i’ipitraentation of this 
progrraffiwe receiverl further enc.jur‘'tenant tty tin.' it nforcnce 
of Education Ministers in 19^1* With Hio' urirriticn 3alfi . 
down in the ^th plan a few iiior<j otatos aro so*riou.tly 
planning to switch over to 10 + 2 j'lattorn of odacatlon 
to implGirent vocationrdiaation at tho + 2 slag'*. 


Ihe inplunenLacitni id’ the p7\.i ;rrijnin<; for tfio States 
has -cvealed that there a grtjut dear* « f lipfoiriate 
instructional 1 - iterial s. Since th V4 o ifn’lal <*‘A‘r;5*,"h 
laid a great emphasis on 3 )ract.iral trainin'^ ii has Vtsh* r.’' 
necessary to prepare insi ruchlona'i r'iatoi.< nl .a 
suited for these courses. Tno .ahsiiiK:i’ i' apj, r .'riati,' 


instructional matcrifil has ];euri one *.f 


ilio !!ia,! n' c .}is trail! in 


in the Implamontatli.n if die 3sr(.grum:!u anu a nonrnr 
groat hardship to jiupl'J a uft'edn'i voc lih'Uai shi-!1*'H it 
the higher socondR,ry star,os. 


To develop modeJ s of instructlijiial inutoriaJs tiu? iInJt 
constituted a working group to fomulato guidolinrs f ^r 
the development of instructi^Xial inatoriai.s fur different 
areas, i.e,, agriculture, cunirnorce, borne sedonco*, lara- 
medicsl and technology, national 'dildolinos '/joro iov^df ped 
hy this working group for tho preparation ..f ir.stnr tl aial 
materials. 



present manual is on "Automobile servicing and 
maintenance" which is an important area of technology, 


This nan’L'ii is rrvi' to help both teachers and students, 
In the manual a large nuB ler of diagrams arc given to 
explain the various components aii-l their rolatl'U' ^ 

For each experiment the general objective, specific 
objective, introduction, procedure, tools required assembly 
and dls-assembly, precautions, review questions, ubsorva- 
tion sheet etc. have been given. Jii order to acquaint 
the pupils about each experiment the teachers should 


provide them i/lth required theoreticfil knowledge or 
information relevant to the experjinent. - This will help 
the pupil for proper understanding of the experiment 
and enable them to perform the experiment properly find 
. I'iOiMlop the riec-L'Ssary psyclr-motor skills. Jn other 
word' . 'what' and 'why' ^ rt of each exp rlment should 
be explained we''! in advance by the teacher. 


The evaluation '-if the exporlmoiits jfeefjrined by the 
students, by end largo, si all be l)asO'l on Iho Sjiociflc 
objectives, 'Jlie ieacher shall o'/al.u"t,c all these fispents 
which are relevant ko achieve ttio specific objectives. 

This will become part of the expected, behavioural outcimie. 
The evaluation is made up of the follov/ing comi'onents 
and break up of marks. 
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of evaluation. 



iatpDlQljile a.enricing a nd Kaint anajir! p. 


Servicing automobiles is a very important 
area of 'bns'inec"', W’tb n largo number of cars, scooters 
etc, running millions of nil os a yoar a tremendous 
amount of service is nuedod. By scrvjco via moar 
porlodlc chocking of all tho various parts of the 
vdiiclo, making adjustmor’-s to the difforc-nt mochuplr^B 
^en necessary^ replacing parts ^lien they wear out, 
and, in genoral, restoring new car porformanco. 

This scrvico work roquiros a groat variety 
of activitios, Soraotiraos ib may simply moan bho 
turning of a mt or sc row. Or it may bo as simple 
as taking tho battery caps off to give the battery 
sorao water. On the othor hand it may roquiro 
r loval of bolts so that parts can bo lifted, off 
and 1 tornal mGchanisjns r losod. Then, those 
internal parts '^an be adjusted, repaired or roplacod. 

ill lie pao'jj blab <" 0110 ^, all bho mechanisms 
on bho automobile, from b e ongino, transmission 
and difforontial etc, have boon discussed. Tbo 
various systems like ignition system, fuel system, 
braking system, transniscLon system etc, have boon 
studied and it has boon G:''plainod how those systems 
could bo serviced. 
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Thc x'istcn ''Inns Ldth c^-nnr.ctin * r px '■ rdirjitt 
unci fiyi/iiGcl f'rns .u systai \jhich idll o’nvut iii.. 
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iT .ssuru energy on top of tiio ^ist^'n int- tli. riochoitLcrl 
encXi'j t tli PI, Tr li-'.v fficient 

fUnctioninf;; cf tL. cn^^inc, it is prc/ldc"! vdtli ^iIR/ 

PUcl systen, icnibicn syston, Pbdixast synbai, Lu’irl- 
catinr oil systen, and vr.tcx ccolinc systci:., Bic 
I'Jiol: unit T.rf.11 have nany ccnicncnts^ st-tior'ry 
■'.s veil as i:win,' 3 , thr'sc are descrihod Iclcv*. ~ 

Lia±_x f Kaicr Enfano Coar-^nrnbs ~ M vli-\ , 

3<,No. Conponent Material Fur go 

1, Piston Aluniniun- To ’ucxh as a ri:Tin' 

Silicon -Alloy plu-: for tl!.. c-nvexsion 

of oil ml cal 'll r y of 
fuel int' 11 diuiical 
cncr'T. 

2. Piston Rin:es. Cost Iron. (1) Tc event Icukaea of 

hi;_ih ;r c s sur ^ ■" s c s 
1 ist th iist'.n 
(ii) T ir V ,nt luhrlcn- 
till'- ,'11 froii ..nLvXin:; 
int liiic, aniinstion 
chmh JO* 

(iii) To r rttc- hi., ’icarine 
surf'^C'.. ''Xc'" ■ f liiu 
listen - ->inst the 


cylin'’’cr >rll. 



# 




3. airi.uon Tin. Klloj sterl, T- ^ 


(wrist pin or 
pis tell pin) 


c nil. nil i\ w.;on ti i 
‘lot^n h' cnm.ctljr 


4. Circlips 


r."!, 

Sirin- steel li 1 ’ u i: 

i i ^ « * n <-» I, 

4 MM Ax. J; " V>« ^ ^ ^ P 


:5, Connsetinp. Rr i Frr-c-’. str U ?o rr.v .’i r iiipfcrt .tin 
(hcvinp n snnll ' " T . ' i 't' . 

end :ind r. Idr; end) r t r,; ' 


6 , Grnnl:-shaft 
ernsistin;, of 
:(a) Crank Pin 


V*- >' i'a 


(i)iai.-.y nt-a m p r 
(Frr'p.d) 


t ♦« “■ 

‘ *1 


«a f * 


T ' 2 ’ rl’.. ; n^’r.* 1 r 


ta, ' I 


’ . ,i ^ ? *1' 

^ «i 


(,h) Main J- jn^a 


r \ 1 ', urn 1 ' f 


ic) Oranlt-wch 


iUl-y st.,c,i. 
(it r < ..d) 


’ / 1 
T ’ .3 Ui- 


J 7 , riyvi'ucl ( 1 ) Cast Ir’n 'd th cj 


« fli 

V, *■ 


(ii)Cast Storj. 


'-7 at r Ir. 'ur a 
vicii it i'i in ni in ' n ! 


r.l \z'.v ' it 


mi* fit* 

»( (#S A '* rAstiff 1 |u 
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8, Cr'^iilishaft Galley 

% prcvLclc hdt Grivc to 



tho cc'liii, fan, coding 

water paup, ami 'lynauo* 

9, Tinini;; G-G.^.r. 

(i) Fihro 

Tc clriv. erja shaft '^t 


(ii)All-y St el 

half , f the crankshaft 


(iii)Gast StcoL 

SpOQh, 

10* Gmsli'^ft 

For yeh stool 


Gf'ns is tiny c 

f 


(i) Gn:i 

(i) 

Tc C'P rate val-v^s 

(ii) Journols 

(ii) 

T.- pjLd'i. surfaces far 

(iii) Eccentric 

(ill) 

thu. cau-shaft hvOrinys 

To rpdatc luOricatin,.;; 

(iv) Gear 

(iv) 

Cil i'uiip 

Tc ]T, dele ueti-'n !'■ the 

Tl 1'riels 

Stocl 

cUstribut^^r shaft. 

le c nvjt the- rotcTy 



no tic n of .'he, can into 

rccipr^'catiny i.vti'^n cf 

push reel. 

12, Push Bcrl. 

Sto^ 

To 0 per .ate th., reek eh ehn 

13, Hockca: Atd 

Fcryccl St-a 

Tc open hie valves* 

14, Valves 

illloy Steel 

Tr G'ntr^l the inflow 



of char ye ciirl cut flow 

'f th: eidiaust yas^s. 
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LIST OF MAJOR COMPQHMTS STATION, 


, No, Gonpcncnts Purpiso 

”1 ^ 2 3 ' 4^ " 

1. Cylinricr Bl. oK Groy Cost Prc^rY^s hr,isin- for (,o) tLic 

Iren 

oil '-nilcry (L) onfe.r jodtebs, 

(c) for crniilishrftj (cl) con 
shnitj (c) distributor, (f) 
ell pinp. T.' ^roviclo cylinclcr 
for pistons. To ^'r-rilc the 
p''sibif.'nine ef tiniii' sirelects 

, \ritb C'-v.r, ir.t^r’ lunr, f-^n 

in]ley, brnelect fT Cynoxic, 
stortinc ii t^r li''les f.:r trppcts 
end push reds, n use for inter 
droin pLu''; bore for oil s-als 
at the cranle-slT'.fb y siti'ns, 

Thr r- do d li • 1 c s fr cr nn c c ti n •; 
ril suiij.., f r nsn-n!'!'/ f tin, 
cylin\-r h clubch assuibly 
etc, 'Ui''' tinin'; c ver, 

2, Cylinder head Grry cast It has pT'-'-visiv.n for iiic 

Iren or 

i\lluniniun Exh^^ust ^nd Inlet lorts, 
all^'y. 

•'rranreirnt t: held Vnlvc 
AsscTibllQs an'-^ rruntinds 




3, ibdir'ust 
M'-'nifolcl 


4, Inlet 
Mp,nifcll 


5, Oil Sunp 


for Rocker slinft ^irnckotsjhclos 
frr sperk plucs Push Reels, 
Housing fer wntcr jadcsts, 

■ I 

c'-'nnGcti^n f r ini eh snl c]diaust^ 
rrnifcl 1 s, c i.ihu s hif n din ihcrs, ' 
prr.visi^'ii f r vr„t,v ruhrt. 
Scutinrs frU" til ixliaust 'uih 
inlet valY.s. her clcrllicl>,s 
for tapj.ot 0 va’. 

Cast Iron It hcis provisi..'!! f^r collection 
-•f csienust ensrs, hcni pipe and 
Ihrihcr c-nnrebi-ns, ‘ 

Cast Iren It hrs Oountinp r^r tlio ccj*- 
burotter bend pi;o tc distri¬ 
bute air-fuel nixtur,, b' cylin- 
''■'ers '"t the inlrts, 

Pressed Steel It is a rcscTYcir iVr iiio 
.r 

Alluniniun lubric'^bine cil r.^uired Rr 
Gilley 

f^rc .d-f, lubrication rf_ 
the nainc, Ib is fittc'’' at 
the b'-ttMi '■! bh cyliii'hr 

’’"1'dOj oiiri hep - bhreo'''’! 

hclo b fix rr pn tic dr-in 
ilu,n 
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6, Guide 


7. Punp 

Be Gy 


8. Oil Punp 
Body 


i9, Tininp diain 
C'-VOT 


Grey Cast Pro'vldcs B.r the notion 

Iren, Mild 

Steel, Lbr tiut sLn'i. 

Croy Cost Ib has o ruu cti-.n ih-hi cylinder 
Ire n, 

/illuniniun hi ,ch hrusin ^ f r th', punp 
iill-y 

inpcller and h. urinys, It 

has annocti n f r th . inter 

inlet IT' 11 tin. ra''’iat'-'r, 

Alluniniun Pr^ vid .s h-usin' ".r th. 

Bo ly 

rotors/nr 3. It has 

pr-visian for ini t c^f til.: 

lu’-'ricatin; i-il, c'nn'jctian 

for ti: inl.t pipe fren hr. 

oil strainer, ,'^nd ncunbs bh: 

oil lunp shaft tube, 

Pros.s.cI It ire7110.5 c. v.r b the 
Steel 

tininy Geaj's/chain and 
3diets fT'n lust and 
dirt. Fr,' beets th., oil 


fren spillin'' uc. Has 


irr.visi,;!! t Ls.STihlc il a nl, 
TaPiCt Cever M.S, Sheet It ir. vides c v.j f r tin. 

rock'jis, iilliJ’s, vlv^s, 
jnsh reds t, s^i '•p.drd then 


fTi'n f\ist on’’ a^illin ’ ^f 

oil. It has pr -^asien f-r 

the fillin- f tie luhric'^tiny 'il. 
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It has ITrvisi's'll f-r ilic; 
crnnh crsc hr ^bll r. 


11 . 


12 , 


13, 


14. 


Tc'ij_‘ot siclc, II, S. Shjct It ]Tcvifl:,s cc va'’ Dt th- 
llato 

irspccbi..n .-f th , push r?cls 
ari'-i taj.^c,ts. 

Front anlRfol Steel Plntu Front ylpt, is tJi r^ t 
Meuntinr 


PI?, tes 


iTr-viclG fixln * i ,nts 

for tinin- a v.J tiiv. reer 
plate IS iX vi'hT'' tr hrve 
iT^'Pisicn f. r c nn.ctiii' 
the hell heusin- f dutdi 
It ^Tcvicles h arinp surfaces 

a 0 I J., 

Cast Iron frr the nain j-airnal cf tic 

cranksh'",ft. It facilitates 

th c ii s -? s s. nh] y c f tli o 

^ crankshaft, 

of 

Cylinior (pcTt / Grey Cast It h-^s a sa e th h, ■'rin- 
'■ f the, c:dinlor Iron 
hlo'cle at Sr. 


Crankshaft - Fcrscl 

Main jeurn,nl st il 

G? ps 


N.. 1) 


surface f r hi., piston, ^ist n 
rines, onl sa^v. s as a .dicle 
for th pisten. 


15. 

Water Outlet 

iHluniniun It is a nountine. 


(Elbr w) 

iilloy fT 

C.I. 


16. 

Oil Filter 

31i cc t 

It hrus'-s th . luhricatnip 


Be f'y & ex vex 

Metal 

cil filter. PTr Tiles ini t 


rni cutlet , f tLi - luhricatinr 
cil. 
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Gylin.icr Hor.',cl Goprcr It jroviclos a Ic^l^-iroof joint 

Grsk''':s CLar] 

-asl-'.strs- kctwcon tlii- cylinrlj? head "'iid 


Inlet anG lut^'J. 

Exh au s t nani - Ii.i iJ c c - 
frlc; aasket ii'-tod 

.ish st's 


Tap|:ct side 
crvrx p'^ckin" 
"nd simp I'adi 


Chrk 


hl'^di undvJ ircssurisod c-ndition. 
To rhtain lo^'k-iroof joint 
the nani fells '^t th inlet an!’ 
exhaust perbs. T. ;r> vi'-’c 

a Gxihili ty - b hi c xL'i ru s t 
valve irrtr-i f^r iiio thornal 
expansion ' f tia oxliaust 
nr.nifol h 

All ess nt'al t prevent 
1 aka'-'cs. 


ing, rcckcii: 

cc ver 


pocking. Tilling 


g.,ar cov.!: p 
in a. 

?ck- 


!'■" ber Funp 

H'litc She 

at 

Body Pacldng 

or 

- 'V: - 

cil, Gael, 
punp b: dy 
pc doing. 

Oil iapu 


Oil Filler 

Fr seed 

It pjcevidcD tho 

G-i’ 

Sli c,et 


M ctal 

the luhric'’tin: 


22, Dipstick for jUl^y 
ril chGckinr;, Steel 
.23, Core plug hole Steel 
cap for cylin- Disc, 
'■■'cr block 


hcl: in th . b-^ppi.t e v r 
and to insp'ct the l.akag.,s 
( f th. aases intc th cranl!: 
case, 

A nmsurin" stidi t^ Gheck the 
lubricating lil in thr (il sunp. 
It sonls the h:lea irillcd for 

1 

the r01.10val of tho q'Tos, 
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1, V|i> is can shaft rotat a b half th. Si. scdcf cranl^shat 

2, Uiy is coolin , systen iTOTidri? 

3, T,^y is luhricabicn syston iTovlc'’sfl? 

4, Hc¥ is the cylinder wall lubricated? 

5, Uiy is frTca f'rd lubricatirn n.,.drd? 

6, Ho¥ is th.:, snail cn^ tc-rin- lubricated? 

7, How IS bid and bcariiid lubricated*^ 

8, lAlhy arc piston rinas required? 

9, VJhy is cranlo-casG br'.athcr pri ^ded? 

10. I/Jhat will happen to th-- cncinc if iffaii,-; pradc '.f 
lubricatmr; oil is used in it? 

11. VJhy ajo the sizes cf the jeurn.als ■].rc'vi'-’’ed on the 
canshaft different? 

12. Vtoy is a relief valve r quired in th: lubricating 
oil circuit? 

13. ’/Ihy ar., two c npartncuts pr*vid-..d in th oil sunp? 

14. VJhy is 1Hc lubricating oil dram pmp naGn,,tic? 

15. What is ihe differenco between the inl..t md c]diaust 
valVv^s? 

iG. 1/Jhy arc the cans ixt allrwx'’ be touch xmtly t 
th: nidyic surfac" of th bapj...ts? 

17. VHv/ is th: lif. f f th . enciiiG "ff ct.^d if tin. air 
cleaner is rerrv d. 

18. Uiat is the functi: n -'f tic sir in as vided m the val'i 
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19, is the spsed of hLstributor shaft in comparison 
to cam shaft? 

20, '/liy are pistons genor^'lly nr do of /auminiun alloy? 

21, Vh'^t will ha th"-’ effect of fitting a \jrong si sod 
head gesket? 


LI. J._Q .4.L T. X P. 11 

1. Always use correct typos and sizes of siannei's for 
dis-assffiibly and assembly of thw. iagino, 

2, Use the correct saijaaicw \liilo dis-assaiblin;"; 'n.d 
reverse th . s^.qumac'- liiilc ^ssnihling bh. nsginv, 

3, Correct sequence should he ohsrxved ihilo birh^ niny 
the cap nuts of crankshaft bearings as \’v.ll as 
cylinder h ad. 

4. Us^ uhe cor-inend^d gerad of oil for eh. engiir, 

h 

for suixier and 'lintcr seasons. 

5. Tighten 'ill th^ nuts to the r .connended torques 

6, OLranlincss should b: naintainod while ri'tdiing 
^nd setting the V'^rious clear'^nccs. 




Evperimetit No. 2.1 


Gener - 1 Qb.iective t oburly ;f Ignition ^ysbem 
Snecillc Ob.ieatives t 

1) To know the working of battery Ignition system, 

2) To know the working of magneto ignition system; 

tt\ttpODUGTION s 

The ignition System is a part of the electrical 
system of the petrol engine driven Automibile. Its 
purpose is to produce a high voltage surge (of upto 20,000;- 
volts ) and deliver them to the combustion chamber in the-, 
engine. These high voltage surges then cause elGctric 
sparks in the combustion chambers. The sparks ignite, 
or set fire, to the air fuel mixture in combustion chamber 
so that it burns and causes the engine to operate, Tbr 
jcst engine performance it is essential to have an 
accuraGely timed spark i.i... '’appro 2 dmimate..y 6 to ID 
degrees before t-p dead centre (T. D, I,) at the time of 
starting the engmti. As speed increases there should be 
provision to advance thu spark timing, which is provided 
by the advancing mechanism fitted in the distributor. 

There are tw types of Ignition Systems adopted 

5 

in petrol engines of two stroke and four stroke categories! 
In miiLticy!;[.inder 4 stroke cycle, petrol engines fitted 
in cars, jeeps etc, the battery Ignition System is comraonl 
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3 . Qicl5eon pin. 

Alloy steel. 

Tr. per vide n hearinr 

(^ist pin or 
piston piin) 


c^.nnoebien lotwcon the 

piston ml tlio connecting 



reel. 

4 , Circlips 

Spring stooL 

Tr nold the mrlict'n pin 



in its place. 

5 . Connectinr; Red 

For^Gcl steel 

To con vat ri.ciprocitin- 

(hcvinp, n snnll 


notion of til' piston "'a 

end ■"nd n lac c,ncl) 

10: 'c''ry tk ti n ' f th , 



cr.'Ulcslart. 

6 , Or cnlc-shaft 

consisting of 

(i)Alioy stool 
(Forced) 

To briiisriit r-.t-licnil 

c,na'’ 'Y t iii flyih'-Cjl. 

(ci) Crcnlc Pin 


To pre vide journal f r 

Qi. li--..nd ' e"Jiin- of 



lii: C'nn ctin • rod, 

(b) Main Journal 


T' pile vide .lournil fm 

111, irin Ivariiv f Hie 

cylind r '1 rf'. 

(c) Cranlc-¥ch 

ilLlcy steel 
(For I'pocl) 

T lal'inc. th unhol'niced 


fI. r c ■ 3. 

7 .., Ci) Cnst Irm Tn th. cyclic 

fLuctLictii'ii Cl th- sy‘.vfl 
ly storin; cncrcjy 

(ii)Cast 3tcQL 

vicn it ia in excess r.nrl 
rcl .csiny it \tocn rcqairo'l. 
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8. Or sh r, ft Pall cy 

Tc pro vide belt dj’ivc to 

9, Tininc Gear. 

(i) Fibre 

the cr'lin:, fan, eoolinr; 

watiG" i"uup, ana '"ynano. 

To arive crji shaft at 


(ii)All-y St el 

half af the cj?anksh''.ft 


(iii)Cast Steel 

specG. 

10. Gansli''ft 

Fnrpcd steel 


Gfinsistina; of 



(i) G'^n 

(i) 

T: c p ratw valv. s 

(ii) Journals 

(ii) 

T. pri. surfaces far 

(iii) Eccentric 

(iii) 

th^ can-rjliaft boarinps 

To rpjratc lubric^ tin;-; 

(iv) GerJ 

(iv) 

cil iUnp 

Tc j.T Tiric :n ti:'n t- the 

11. Tappets 

St^^el 

listribuuj’' sliaft. 

Ii,, c nvri-t uliG rotaj-y 

12. Push RoG, 

Steel 

no tic n rif tbc cau in-bc 

recipr^ catina lu bian af 

iUsh rcG. 

Tu epejate th- richer' '-'Ji 

13. Rocker ilrn 

Fcrgccl St^a 

To open tiiv, valv'^s, 

14. ValYGS 

i\llny Steel 

To entr''! the, inflev 



of diarp: alia ''ut flow 

• f th^ eihaust 'as.s, 
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LI ST OF MAJOR COMPOlIfflT S 


B, Kg , Con \x n ont s M t cr ini Pur 7, s 0 

i\ _ _ _ _ 

2 3 4 


1. Cylin^^.cr Bl.ck Grey Gofst Prcvirios hrusiiv- f:.r (n) tiio 

Iren 

nil ‘:"^ll:ry ( 1 ) inL:.!' judic-bs, 

(c) fnr or unit shn ft 5 (l) c'^n 
shuftj (c) -listriL’ut-r, (f) 
cil i-unp. T.- ^r 'vi'lo cylin<y,r 
fnr pistons. To '^r-vile tiii; 
l"'sibionin', ;! tinin-' Tj.r'diets 
uith o‘v r, ir.t.A'’ luni', fni 
pullvy, Lricli-.t I'A 05 'n.''ii,, 
st''jbinGn t^-r li'l;s f r teppets 
n.ni push role, H use fnr ir^.brr 
Irmn piu;- I^ro P r oil s-ila 
ut the crnnli-r)h''.fb p.- siti'ns, 

Thr.'' if.i h 1 '.s f'^r r/ nn ,ot:lr • 
ril sunp, C r :r/~ 11 ly C tlu, 
cylin’’'cr li ' ciLu'ch '■'My 
etc. ■''11'' tillin': c v-r, 

2. Cylin icT hen.cl Grey cost It hos ■j.T'-'Visi. n f:r tli. 

Irnn '^r 

Mluniniun 111(11'’ust Inl.-t rtoj 

ull-'y, 

'^rronicT.rnt to hcl'-' V^lvc 


Assaihlias on'' 11 imtinis 
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3, Exho-ust 
Manifold. 


4. Inlet 
Mmfrlcl 


5, Oil Sunp 


for Hodker Irackots^liclcg 
for spark pLucs and Pash Reels. 
Housin' fer jad^c-ts, 
cmnocti^n f r inlet and c^diaust 
nani fol 0 s, c: rilau s tic n da rail rr s, 
]ar<'i'visicn fT ajeatcr oublct, 
Scatinrs for tli, f]d'iaust raid 
inlc.t valv.s, hiiMflcd hcl,,s 
for tapict o-,vJ\ 

Cast Iron It'has prcvisirai f-r ccllcctirii 
^•f cxliaust c-SvS, hard pipe and 
farther c-nnrebions. 

Cast Iren It h-s ncantinr; f^r tho car¬ 
buretter bend pipe to distri¬ 
bute air-fa cl iiixtuin.. t: cylin¬ 
ders "t the inlets, 

Ircsscd Steel It is a rrserveir for Hie 

lubricabinp oil required for 
a^rcod-fvC-' lubrication rf_ 
the Midino, It is fitted at 
tlK lytton r,r bho cylinder 
bl'‘'di.j and has a bhrcad.l 
hr la b fix uapn tic drain 

pluf. 


cr 

Alluuiiuun 

iUlcy 
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Grcy Cast ?rr.v±'-\(.s f.r the iKtion 

Iren, Mild 

Steel, for th'. vlv , '•lu.n, 

Groy Cost It h^r, c nn cti n irith cylinder 
Ire n, 

/liluuiniun blodc hrusin; f r th . luui 
ai-y 

inrcll^l’ end 1, erinds. It 

hog annccti n 1 r tli , irtcr 

inl'-t li n th. r^' 'ic’d/'r, 

Alluniniuu PT'-yLfVs h'usin ; hr t]i 
Be -.y 

rr tors /,1 nJa. It hin 
XJ'rvisi'^n for inl.t of tli , 
lu^ Tice tin 0 riij c'nn;ctt'n 

fnr th' inl.t yi- . £r'V tii . 
cil strainer, ni’n.untg tliw 
cil lump shaft bif'c, 

9, Tininc diain Press .cl It ircviclos o v r t tUs 

Cover Steel 

tinine Gears/diain 'rr. 

.\r“'diets fr ii list and 
dirt. Pi’ tc.cts th . 'il 
fren stillin' ut. Has 
ir-vlsi’.n t dris ndle il s ,dL» 
lO, Tai.fct Ctver M.3.Shoot It ■j_T''vides c v.,r f r ti:i 

rocfc'rs, lillrs, v"lv.s, 
rush re ■'s t s"f urr.'! hicr. 
ir-n r\ist o iilin ^ f 


6, l^lw, Guirdc 


7, W'^tor Punp 
Be dy 


8, Oil Punp 
Body 


ril. It has i-i' visi./A f-r 

th- fillin' f ill a luhric''tin; il* 
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11 . 


12 . 


13. 


It hfis iTr-visicn f-r the 
crnnlc erse hr ,u]i r. 

rr;:]_:,t side /,S. Sheet it -.fevid s Cf v.r -l'T th- 
liat', 

ins;:cct.l n . f th , ^ush r^ds 
■^nd taj.\c,t3, 

Hront '^ncl RcoJ Steel Piste Print pl^t. is hi ru t 

IT'vidu fixl}i nts 

1 r tiniii;; a v.r "ii' tii>. rcer 
pis.to IS IJ vid.r' tr h.'ve 
pTr-vision r, r c nn..cbin/ 
the hell hiusin; .f iti^ clubdi, 
It iTrvldes h .s.riir; surlncis 
f'-r ttie nain i:urnnl if the 
crsnlishr^ft. It fncilit-itcs 
the dis-sss 111!! y of the 


Mounting 
Pin b.s 


Grarik^aft - 
Main iiurn.-^l 


Fer rje r^ 
st.rl. 
Cast Iren 


„ or^nksh-ift, 

01 

14. Cylindor(ii'’rt / Grey Cast 3t has a siircth hmrin^ 
cf the cylinder '^r'ln 

hlock at Sr. surface f r hi pish n, listen 

he. 1) 

rin-s, ell-'' sa’v n as a rjiide 
fer th pis ben. 


16. 

Water Outlet 

Alluniniun 

It 13 a LKuiitinp, 


(ELhr w) 

/illoy C'r . 

G.I. 


16 . 

Oil Filter 

31i cct 

It hrusos th: luhricatmc 


Be y & a ver 

M ctal 

ril filter. pTf vides inl-t 


"ind cutlet if tli' lubrlcatinc 


•il. 
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17. 


18 . 


L9. 


20 . 


Ipl. 


GylinOcr He:'cl Gcivcr 
Gr'sk'Os Cle.r] 

-c.slc.stcs’ 


Inlet 

Exiinust nnni- 
fclcl fesket 


M el'll 
Inir.e- 
n- bo cl 
ASk ,3t- s 


Te.pi'ct si^'c Oert 
ccviT p''.ckinc 
''n:i sunp ledc- 
reek(3: 'cever 
incking, Tinin:, 
p;,nr cev.r' peck- 
in:;. 


It provides n Ic'^k-proof joint 
kctvroon tlio cylin^'or hcncl end 
block undvi’ irossuriscd C"n'‘''iti3n, 
To '-htoin lo''k-,roef joint of 
the iir.nif'1 ■'s ot tli., inlob lid 
.xlio^st icrbs. T ii’i vi'-'o 
Hoxikility -t th r-di'-nst 
volvc p rts f-r tie thrirni 
exponsirn . f bh oxlioust 

□onifol'H 

All or ess nt'"! f event 
1 oko, cr. 


Webo'e Purp 
Bedy Feckin 
cil, ficl, 
puLip ledy 
pnddns. 


Oil 

Gap 


Ildibe Sli' 
er 

Oil Fap^r 


Pr r.i^d 
Slicct 
M ctnl 


It provide,,! th., a v r to 
the luhricetin* r-ii filiin:; 
hile cn th t'^pfwt c v r 
and to ins'p ct bli •, 1 nkofi.s 
f th_. 'a,ges into bh crenl!: 




COSO, 


22, 

M-p,stick for Alley 

A nc^suriii'-- stick t 

clieck th: 


ril dhcckinp. Steel 

luhri eating il in 

iiif, cil surv 

23. 

Cere plug hrAc Steel 

It goals the hiles 

kill el fer 


cep frr cylin- Disc, 

1 



'■■’or hioek 

thn ravval ''f th-' 

c r'es. 
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19, llui- is the 31)'=^,ed of Distributor shaft in comparison 
to cnn shaft? 

20, vhy aro piston,-, geiicrfilly niJ^do of /lluminiim alloy? 

21, I'Jhet will he th'^ effect of fitting a \jrong siaod 
h”cad geshet? 


-P ILJ_Q A.a T_I OJLS. 

1. Always uso correct typos rind sizes of spanners for 
di3-assembly and assembly of th^, angina. 

2, Use ties correct s^.(|ianco ^iailo dis-ascrnbling and 
reverse th. saqu^ncr liiilc '-'sscnbling bh. aiffiin.. 

3. Correct scrjuancc should be observed \hilc bifjib aing 
the cap nuts of crankshaft bearings cs i:^ll -s 
cylinder h ,ad. 

4, Use 'h. r 1 comnend'-d '.h’aci of oil for eh ^ rn.gin^., 
for sumcT .^nd ainto' seasons. 

5. Ti gilt on 'll lii nuts bo tii.a r.; com ended torqiios 

6, Cl'anLinoss should b ' naint-’inorl ihii',. m'tdring 
'ind s.tting the, venous clearances. 



Experiment No, 2.1 


Gener I Objective : Study f'Ignition ^y£:. 0 )i 
Specific Obnectl ;es s 

1) To know the working of battery ignition systan, 

2) To know the xcirking of magneto ignition systani 

TATTPCDUCTIQN j 

The ignition System is a partfc of the electrical 
system of the petrol engine driven Autoraibile. Its 
purpose Is to produce a high voltage surgo (of upt) 11)^000 
volts ) and deliver thorn to the combustion chamber In fehu 
engine. These high voltage surges then cause oluctric 
sparks in the combustion chambers. The sparks ignito, 
or set fire, to the air fuel mixture in combustion ch.amuur 
so that it burns and causes the engine to operate. P-jr 
ust fingine parform>jice it is essoiitlal to have an 
accurr 0 ely timed spark i,. apuroxlminiabe y 6 bo .10 
degrees before t -p dead centre (T.D. t.) at the time of 
starting che engine, speed increases there should bo 
provision to advance th. prrDvldod 

by the advancing mechanism fitted in the distributor. 

There are two types of Ignition Systems adopted 
in petrol engines of t«o stroke a^ad four stroke catogailes. 
In mditicyilnder 4 str,ko cycle, netrcl onginos fitted 
in cars, ^eeps etc. the battery Ignition System is commonly 
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usuu. In single cylinder tvfo stroke cycle petrol engine iMch 
is generally fitted in Mon is, scooters, ‘ id motor cycles the 
magneto ignition ;ysteni is used. 

ElrlnR order and El ring Interval 

Firing Order:- In a mnlticylinder engine, the various 

cylinders vdll fire their charge in a iiarticular order. Thus 

in a 4 cylinder engine, tht. firing order must popularly 

followed is 1-3-4-2, This means, firsii, the cylinder 
number on©will fire then cylinder number 3, then cylinder 
number 4 and then cylinder number 2. A 6-cylinder engine 

has a firing order 1-5-3-6-2-4, 

Firing Interval ; The 4 stroke cycle engine cylinler will 
fire once in every two flywiieel revolutions, This interval 
between successive firing is cifled Firin': Interval. Thus 
r rin>o G oylirder engine has a firing Intorva]. of 730 
depress A tv/o cylinder er Iny has an int rval of 360 
dogrGes 5 a three cylinder engine 240 dci.reos, a four 
C3^1in4'r .n ii' Tj 1 r l six cylinder engine 120 

degrees. 

In general, the firing internal of a 4 stroke cycle 
engine is 72Q/N where N is the number of cylinders. A 
single cylinder 2 stroke cy-le engine will fire once in 
qne revolution i.o. 360 degrees. Thus the firing interveal 
of a single cylinder 2 stroke cycle engine is 360 degrees, 
that of a two cylinder, engine ISO degrees. In general the 
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firinf^ interval of a tw) stroke cycle etifino is 360/N 
where N ist he number of cyliniers. 


Beattery Ignition lystem 4 gtroku cyclu-petrol on :ino, 
( Refer Fig 2.LL & 2.1.2. ) 

Conmonent s/narts; 


Ignition 

Coil 


listi’ibutor 

Unit 


Ij Battery 

2) Ignition 3\dtch 

3) Low Tension vdri. 

4) Primary wln 'in 

5) Secondary vin-Unr 

6) Soft-iron core 

7) High Tonsien vjiro 

8) Cap acit or/Con 1.1 on so r 

9) Contact Drealvor 
ID) Coin 

11) wintact Braider 1 into (C.-hpoints) 

12) Rotor Ana 

13) Distribit or C'"'! 

14) Spark plug 


Magneto Ignition System 
Gomnonenbs/Pnrt.Q 


- Two stroke petrel engine Fig 2.1.3 


1« Permanent horse shoe magnet 

2. Ignition Switch 

3. Low tension wire 

4. Primary coll 



Ht ]S J- 

5, Secondary coil 

6. Soft iron core 

7. High Tension vl-re 

8. Capacitor/Coiidensor 

9. Contact "^reakcr 

10 , Gm 

11, C,H, roints 

12, Spark plug 

Eouinment - Tools: 

1) 2 stroke cycle engine of a motor cycle or moped 
or Scooter, 

2) 4 stroke cycle petrol engine n car or a jeep, 

8) Cut section models of 2 stroke cycle petml 
engine. 

]) Cut section models of 4 stroke cycle petrol engine, 

5) Charts showing Igi i.tion Circuits, 

6) General iiand tools - spanner sots 

- screw driver etc. 






Battery Ignltioi ' Systi^. 


S.No. 

Najne of the 

part/ 

component 

material/’ 
cofflpostion 
if it is at 
clloy 

Purpose 

Remarks 

1 

2 

3 

4 

5 

1. 

Battery 

Details given 
in Battery 

- 


2. 

Ignition 

Svdtch 

Balielite 

To make the 
circuit or 
break the 
circuit 


3. 

Lev Tension 
vire 

Copper 

To pass the 
low tension 
current 


4. 

High Tension 
■wire 

Copp er 

To pass tbo 
higii tension 
current 


5. 

Secondary winding 
of Ignition coil 

Copper 

To step un 
tlio volt a ’ 0 

The secondary 
vindini! has 
several thons- 
,and burns of 
this wire and 
one of the 
ends is conn¬ 
ected t) pri-» 
mary mnding 

6. 

Primary winding 
of Ignition coil 

Copper 

To produce 
magnetic flux 
in the soft- 
iron core 

Has few turns 
of thick wire 

7. 

So ft-iron core 

So ft-iron 

It is used to Varnished 
concentrate the 
magnetic flux 
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8, .awinim " 11 

condensoj: as elucti'j i 


9. Contact; Jrcaker Steel 


10. aioy Steel 


11. Contact IJroaker Tungsten 
point s 

(C.li, Points) 


12, Rotor ilrni Copper 


■'C, Jlst ci'.utor Harduiied, 

cap 

14, Spark pliir Details are 


It incre'-''’. -s the 

Parnllol Pl¬ 

hack e.in. r. in 

ate paper 

the ’’.rlniary cir¬ 

eandenser 

cuit, 

capacity 

It helps reduce 

0.2 

the sparking 
acr“ss the con¬ 
tact breaker 
p •'i'lts. 

Micro farad 

T open 'ind cl so 

tju primary drc'xlt 

To on orate tlio 

Number of 

c'litact bruaker 

Malcos and ' peaks 

lobes equals 
tha number of 
cylinder 

the flow of curr¬ 
ent in rilifiary 

vinding’ 


To i-ass high vol- 

tni-o current to 
sjiark plug lino 



I; liol'l the elect roles - 


in Chapter, on Sparkling. 


f 





1 


to 

H 


t# 

I 


procedure 
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Oh^jervatlor Sheet 
( Battery Ignition system ) 


S. No. Name of the Materl 1/ Pupose Colour Reitarks 
part/componont Gompon'snts 
if it is 
.alloy 
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BVALUAJION SHSST 

1, The firing order of 4 r' "okc cycle 4 cylinder is 

_a) lj2,M,4 b) 4,3,2,1 

c) 1,3, i, 2 d) of tK above. 

2, In Battery Ignition Sys ctn the Magneto is used* 

1?ruo / False 

3, The Bullet 350 cc is the bust oxajnplo of 4 stroko single 
/ cylindut engine. 

True / False 

4, In High Tension coil the voltage produced ls___ 

a) 1000 V b) 1,00,000 v c) 23,000 V 

d( 50,000 V 

, The condenser is connected across th e _ , 

a) c.ari b) battery c) distributor d) dontact breaker 
points. 

6, The gap is too wldo in the contact broakor point. 

True / P,alo>; 

7. The gap of the contact broakor poiiib is.„_ 

8. Gap spark plug is raorG/less than the gap at C.B,Points* 

9, The firing interval in 4 stroke cycle single cylinder is 
a) 730° b) 360° c) ]H0° d) 130° 


I 
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IGNITION SYSTEMS 


liHJia ay QUESTIONS 


T/F 

T/F 

T/F 

T/F 


IDMITFY THE TRUTH OF FOLLUMG SlATmENIS 

Owj .1 Ihgioion System 

2, Lo¥«Tunsj.on Conductor s uncd in SGc-mdary 

3, Goudenser ConnecGed in. the Primary Circilt 
d, C.B.Polnts are conncctod in the Seormdar:/ Circuit 

5. 3ecf)ndary Voltage in t le '-ignition Coij in the 
order of 20,000 volts 

6. Secondary Wire is thickerthen the Pilmenry vhro T/P 

7. S^^Gondary Voltage is developed ^iion the C*J3.Folnbs open 

t/P 

8. 'Gap betwoen the spark plug electrodes allow the 

high tension spark to jump across jy'p 

9. IhulQd Spark plugs will load to mis-firing of cyllilurlurs 

T/P 

10. Th, Tiring Infcenr^ ^^4 cylinder 4 jtroke cycle T/P 
Fnglne is 130 ^ 

11. The Flnng Interval in a single cylinder 4 stroke 
cycle Engine is 36o^^ 

12. The Firing Interval in a 5 cyli.-^r^ ^r ^ strike cycle T/F 
Engine is 120° 

13. The common Ilrlng ordoi for n 6 cyllnior Siglco Is 
153624 

i'/P 



14, Ignition of ttf> Workini^ chpjfie is done nt the end of 
Snebion stroke 

15, When the Ignition Coil is very hot it will give a weak 
sp ark 

16, Less Capacity condensor will pit tho G.B.Points 


T/F 

T/P 
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B. BILL DP THE RT.MKS ; IflTH u i 

]. liftien 3 Lead Acid Cells are ccnneclcd in Si^rios the t 'trd 
volta'je of the Battery is --— 

2, When 2, l2-VoLt Batteries are connecto'l in panlld the t ti 

voltage of the combinati'n is__ 

3. The effective raateriroL > f positive plate in K/' 1 .,ai \ 

Battery is__ 

4 , __Acid is used as tho Bloctnlyte in lunl 4!i'l 

Batteries. 

5, Distilled water is poured to_level f 

Sleetrolyte in cell. 

6. Hydrometer is used to test tho_ «f tnu 

\ 

Sleet rolyto. 

7, Cell Tester is used to t^st tho__ ^ f bna 

Coll. 

8, The Gap between tho Electodes of tho spark plnp is 

9. The Gap between the contact Brenlier Points is 

10. The firing order in case .f Preniior/.'jiibassid ,r 

Engines is __ 

11. Ignitijn Timing of the Engine G^rrusnunds po i">, x 
cylinder*s piston at 


jposlti m, 



12. is ^'le Biginc' speed inc asos the Ignitdon timing shoul4 


be __ 

13, The capacity of condenser is measured in_ 

14. Xn Scooters_Ignition system is adopted. 

15 , Recommended Life of spark plugs in 4 strife cycle petf^l 

Engines is ____^Kilometres, 

16. Recommended Life of spark plugs in 2 stroke cycle patrol 

Engine is_Kilometres, 
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Ignitlou ^vst cm 


To qU’dstions on uval nation Ghoot, 


li c 

2, False 

3. True 
1. C 

5. d 

6. False 

7. 0,6 mm. 

8. More 

9. a 



WH VOLTAGE 


KNm SMfCK 


Lo» Mltj 


Coppcilor 


mn ARM 



SEfURN CIRCUIT 


CHASSIS 












2'1'2 SINPl.IFI£D PICTURE Ol- THE LOW TENSION (LOW VOLTAGE) 
PART OF THE IGNITION SYSTEM 



DfSTRjBUTOR 




FIG.-2*1-3- MAGNETO IGNITION CIRCUIT 



E 

ID IX 






The most coinirion battery is oT the Load-acli} type, 

T. (a) Eqinpment 

i. Batteries ; Jecti malised .and Tost-Battery 

ii, Ceil Tester 
lii, Ilyilrriiiietor 

Iv, B'-rtitery eliM%,er of tno multirlo t'lttery typo, 

V. ffl octroi yto ( lUlntu Biililiiiric acjM of 3. Cr, 1.300 ) 
vi, Distill eb water for to 
wi, Pctrolouin Jelly ( V-eeliuj ) 
viii, Thick terminal wres. 

ij, TerninaL Cjnnectors 
X, BattC3ry torminals 

.!1. I.oosp iflres aril ui-ocnlile clips. 

(13) Tools 

1 . fiaublu oniorl sp,atiaGr set 
11. lUiiK spnnner sot 

iii. Puller 

iv. Serow Dri vers, 

V. Combination Pli er mth insiolated hanflle 
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Ch 3 rir;liig ajQ'l Tos ti nn Procedure. 

1. Check the specific Rr?ivlty -^f the electrolyfce with 
hydrnmotcjr. If less ^:h'•^^ 1.250 5 bhun the betteiy requires 
chirgsny. ( ,'jou mg 2.1 end 2.5 ) 

2. .J.SO check the v:)ltT,p:o t,cV'Ss termin-ils of en,ch cell with 
celi tester. If the volt,\,o f^r onch coll is less 

than 1.5 Vf)lt 3 5 this als'; indicates that battery requires 
chrasging, ( Refer figures 2,8 ) 

3. Top up the electrolyte in each cell by adding distilled 
water. The level shoulil bo 1 cm above the plates. 

d. Clcrah the top surface nf the battery. 

4 f 

5. Connect the battery across the battery chargor using 
croci.ulilo clips. 

6. Sv/itch on the battorv chargor. Make sure that the 
battery Is connectod with correct polarity, In case, 
the battury Is connectod wrongly, the indicator will 
lighr up. Make the required correction. 

7. If the battery chargor is automatic, then it will 
adiust the level of current automatically otherwise 
adjust tho supply, such that the intensity of the current 
is nf)t more than 3 amps, P-r charging new batteries, 
the current intensity should be kept as low aS l«b 


amps. 



8* Dopenrijng upon tho capu'icyv f VT,tto ’7 U,.; \i ir: 


of charging can bu dubcmin.,.!. l-j ; i’ t; , 

battery IS of capacity 1,'30 aypc. it'Urj. tbrU If ' , 
c-harglng current intensity j <5 sot -j. .8 j l'--n i 
charge the battery fuU.y iO h urs rdll I m.nijs 
Similarly if this bact.'ry uerv; . now n..j it “ili 
require at least 80 hrs whoa tin; cuium I i ; ,. j, 

1.5 amps. 




Choik Ll.o uj.nH fi P.iavlly Um, 1.,,| 

t 'V/ ny ‘ n i 

" ‘»r 

charging. The valuo sh<iild Jiu hotvf. 

■n .:,;8 

t > 

1.300. 41 so chock tho volt are acrir 

r; .juPh 

' S ! wl 1; 

cell tester, The reading wltii fully 

cL-,rr 1 

J h, 7<ry 

should ba more than i.?', vdts. Th 

r •. ■i n.* 

n] 1 

be steady* 




10. Switch off the chargor. Rnm ^vo tin; ci’ r 
from tho battery tormina 1 s, C3 (n>h ta, t 
piaco tho plugs in i-ositi n. 

Guide to tho C'n.'it.i u >]' i, , 

‘Specific Gracity of r< • . 

Electrolyte ^ •* ' 


1.265 - 1. 290 

1.235 - 1.260 

1,205 - 1.235 

1*170 - 1.305 


llG-ly chaf’', 1 
Ihrou I'/utihs cfnroo': 
Holf cUar.u/i 
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1.1'^O- 1.170 ... Jj-^roly opGintivo 

1.110 - 1, l-IO Goranlc-t oly 31 schargol. 

Precqublons. 

1. Connect battery to the bat fcery cbn-fger with correct 
pol arlt y. 

2. Keep the top surf-ice of thu Lattery clean .yi 1 Iry to 
avoid I'jcal discharge. If rc-qiiirod use >ononia or 
braking soda solution for clCcanlng purpi^so which should 
bo thoroughly ^ushod with water, 

3. Do not charge the battery th'ai-iperage hi^i^rthan tlio 
rGcommended value, 

•'1, Do not fill the electrolyte too high. Otherwise, it 
may bubble over during cliarging. 

5, iMlc making connections of the battery to the chargor 
unsure that the chargor is svntchod off. 

6* Never bring a flame )r jtomiit s]iarks bo dovelop-noar 
the battery when It is boirn, chargel. 

7, Do not hyimer the terminals for connecting the clamps. 

8, Use proper size GlaraT)S. 

9, Apply Vaseline on the toriaiiials to avoid -ny depositcs. 


10. Check the specific gravity uf tho battery once a 
fortni ght. 
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The proportion of Hg SO^ voter in thu dcctr^lylu j 


(c) 

2; 3 

(V 

a J n 

* f i t i 

' lias 

"1 i\V 

cci fio 

rracit 

(u) 

.1.1/ 

(>ll 

1 ! 

1 * ' 

Mil t 

Ilf' 1,1 

-.tt' 1-.. 



Evaluation 

1 . 

the hattory is 
(a) 1 j2 C 

Jl fully GharF,o(i hattory lio,3 
(a) 1 

2, To avolarne sui])iiarA m-'U top !;a'-r,M’,r 'uu 

(a) Grease (b) Oil (c) (.1) IJir’l ,;i". w. j ly 

3, For checking,tho condition thu battery ('-Ik* f- 11 a-k.r 
one of the instrument is nnco.ssary 

(a) Hydrometer (b) .'inmobcr (c) V'-ltmctor (i) 

4, , Illy are the battery terrninajs taperoi? 

5, vihy should the battery toy bo kept dry ! uUr»n j 

6, iJ-hy should one avoid ])riii^'l)ir, a flT.j luiar tl . i v,ti. ry 
while it IS being charged ? 

V. Why should the ruootanisriilol O'o-.,rd;n-: ,,, o; i 'I 

8. »i,t happettds to the battery if it j s u t ].. ;, , 

for a long period of time ? 

9. Ho¥ i^jould you store a chirr,od battery ? 

19. ^Iiat is the effect of tai uraturo on s' ooiff 
the electrolyte ? 


-C T-t 


Jit] 
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id Dfit 1 fi cation of Vqn iiiy CoiauoriQiits . 


q^se/lVitiqw 


Name ('jf Student^ 


Date of SKi't, 


SI.No. IJa;!io '^f tho ijart Matcri 3/ iur^us.}/ 

C imposition Putictii 'a 
if it Is ,\Lluy la brief, 


Remarks 


Signature of lacharge 



» ■'ll! »- 


OliStilKVA'I'IUN lU' oiMv’l liTP 0 . r.VI'I’Y t'K j'l/ll 




SI.No. 
1 
2 
3 


4 


6 


Cell No, Sp Gr-wity DcfecCiri'/Srrecloni 
1 
2 


3 


4 

5 

6 




OIiSalMIONS OF MF biiTWEjlN 


iCH car, 


33 .Np. 


Cell No. 


Voltaro/'MP 


Dol'ui'biVr/Fi’l V-; 


1 1 


2 2 

3 3 


4 4 

5 5 


6 6 



liColILT 


iiUGaNol'lON 



CELL CONNECTOR 
























' PLATE 

2 SEPARATOR 

3 POSITIVE PLATE 

A SEDIMENT SPACE 
5 ELEMENT rest 


7 NEGATIVE TER 

■8 filler ,cap, 

9 POSITIVE TERR 
to COVER 























































FIG NO-2.2.5 BATTERY HYDROMETER FOR 
MEASURING SPECIFIC GRAVITY OF 
BATTERY ELECTROLYTE 









Ggii er -jl.- 0 b n o ct 1 vc. 


To mdoi'jtqjnd construction vFO'kinf’; of irnition 

coil. 


Gri Q ci fi c 0 b .1Q G bi Vo s 

1, Ti- ilenfcify the o-iriiionont;; i^hiitiiui coil. 

2, To know fcostinf^ of if'nitinn noil. 


Int rod act ion 

Tho ifyiition coil trnngfomis or stops up tho low 
volt-T.'-'G of hattory or raapneto to a voltage high ehough 
to produce a spark across the spark plug oloctroflGs, 
The coil consists of primary winr.ling of approrlniately 
liVi to 200 turns of gauge 20, enamollod copper wire, 
and secondary winding of gauge 40, vin.-imeliod copper 
\\n.ru of d6,0i')0 to 23,000 turns, Tho windinf's arc 
w)un(l aroiitifl a soft iron core in ordor to concentrate 
and produce a stivmg magnetic field. The primary 
winding of the it:nition coil usu'dl y has a resistance 
in tho rafige of 2.50 to 3,0 ohms nhd the iiiaidmum 
current that mil flow through thj primary circuit 
with ignition switch on is between 4 to 5 rainperes. 

In general, there are ti^o types of ignition coils 

one type is metal clad or can typo used in cars and 

the other core type which is also c,ailed dry ty[)e and 

f 

is used on scooters and mapeds. 
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Equipment 

1. 6 Volt Ignition c)il 
. 2, 12 volt Ignition e'il 

3, High tension wires 

i. Low tension wires 

5. Ignition coil Tester 

6. 6-V and 12“V nnttery 

Tools 

1. Combination Pliers (Insuin-/u: -i.'jj. J /) 

2. Screw Driver Clnsulatul 

3. Double Ended spanner set. 

To Hnderstant construction of the n c nl 

refer fig, 3,1 

The various components of the oil 

1. r rimary winding 

2. Secondary winding 

3. Soft Iron core 

4. Low voltage terminal 

5. High VOitage torminal 
3a Paper insulation 

7. Porcelain insulator 
3. Met alii G case 
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.tJork lrir; of l.^dtijn eoil_ 

The working primclplG of the Ifniti..n coil is inutuaL 
induation. As ai'id whc^n there is collr^'se of magnetic field 
It CB.USOS flow of current in i ri'oruT and secondary. 

The common racter [leing the ass'Cintiuii of V''>ltage which ran- 
ains same for Trimary as well as s^c'nd.iry turns. The 
voltage which is dovolopod in hrii'iivy is (IS.) Vcdts) 
called back ernf. which almost ri ses t') ten times the 
charging value (]2 volt). If there arc fOO burns then the 
volbago associated with oach burn will be i. 2 volt. If 
there are 16,000 turns of secondary then the total voltab'o 
devoloptid in the secondary will bo ]6noOXJ,2 = 1P20,0 v-wlbs. 
This voltage Is sufficient to develop a spark in th^ sp il 
plug. The magnetic field devedhiod dopends upon the cinrcnt 
In the Irimary ahd the concent rati-'n of it will douend on 
the core wc provide. A soft Iron core has ’proven the best to 
concent rate the magnetic field A condenser of 0.26 Mkb oaea'lLy 
in parallel to the Primary circuit is snfficont to assist the 
ignitiem coil to do its duty. 

Testing of Igniticui coil 

To test the ignition coll on the engine. 

(A) 

donovc a spark plug wire ahd hold it 1,5 m from 
the base of the plug. 

, 2. Start the engine 
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3, If tho spark jW'ips this v.ita U-, i. 1 
the coil is goorl 

MQTKt This is a check on the eritj r i.'uiti . ^ 

a ¥oak spark hero rauans i*'niU n tr*'' I . *. i 

necessailJy coil tronblo, 

(D) 

1. jieiiv-Ye the center i/dro friv Ihu Wntr'i -r <• , 

2. Turn m the ignition svhtob, 

3. Heraove the cap ani rotor. 

-• Flace apiece of insulatjon .otwo^jn th; ijnto, 

I 

5. Hold the center coil vjiro l,h nni ff 

6. aids a screw driver up ti’’. di « vilil I ■ ■ aid.,,- 
contact 'with the insulate! olnt. 

7. \ long high tension spark m •^jia a ^ ’ nil 

8. A poor spark Indlcitos a faidly ,o Mi. 

To test the Ignition coll on losL Poud. 


L Renpve the coil from the car, 


2» Attach the test lead clin^’ t ' intn s 

(.lips ijntii I'idr/u; ir*')} 

8. Mjust the metev mocII,. t,-, h„. 


*• 


to the off position 



4. 
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TiftHi thu soltictor switch to tho cc'il sot posit ion 
aljnsb tho sot control S" that tho ffiotor 
neofllG rosbs on tho sot mark 

5* To mako an Gfricioncy t ost, adjust bho c--ntroi kncb 
to the spocifiGabions givun jn tho chart for the coil 

6, Note the mob or riqadiJig. A reading in bho go d 

jodi'eib bUat tho coil is uj o . opc'oi H cati ms, 

7, To br'sb bho C'ljl secondary, linn blic^ so-le oboi" 
sivi tch be Die jfH.itiP.uy pe'dliiMT an 1 (connect bho 
best .loid clips - one feo tho ,;rirriary ('and tho other 
to the secondary. Coil that does nut ro. ister in 
the good Zone should bo roplacod. 

8, To test a coil for ground, connect one test ] ead 
to one primary terminal tho obher to bho case,, 
the meter should read Zero mth bho solecbor smbeh 
on the res, ohms position* 

fREC;lUTI0N3 ; 

1, Keep the Ignition Switch in OFF Position whenever 
the engine is not working. 

2, Heplace the condensor iminediatity as so n as it 
becomes: faulty. Faulty condensor will damage the 
ignition coll. 

3, Do not allow wetting of the H.T Connection to the 
Ignition coil. 
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4* Maintain, tile I'G-cotflffien'led ;; t th., Ir.l . -jil 

spark plug. 

5* Make the L.T. connocti'ms t ti; ; 'll *;rv i' '* ir.'l.' 
as per Service M'^nugl, 

6, Pd not keep the cormocfcione i ' -h -i rl- r, -n . 
Secondary loose. 

7. NEVER repair hub ■kEI'L..GE the* 1 Jilt I o. Ml. 



QBSg RVATIONStlEST 

SJo„ Name nf the part M'..tcj[lal TiU'itoso lianarks 


f 



1 . 


-SB ?- 

Iii(j ratio of jcconf.ary jaTil i'rl ' ry vti ].\ Ir. 

I gut ion Coil is____ 

a* 1 • iSO b* { 1 

c, 1 ; ISOO 1, C it. -f . 

2, H,T» Tiire is Connoctod t) 'Al dn . '-v, /"/'Is 

3, XhQ primary MLnding of 6 Vdtt: : rr.n a 

rlesistsncG range of 

a» ltol.5olaras b, 

c. L5 to 1.55 ohms LC to ],? 

4, The no of turns of tho Soconlary win lino in or^itur 
than primary winding 

True/False 

6. The Secondary winding coU wlr« is weaker Ch.ji 
primary winding coll wire ('Irue/c'-ap„) 

1. b 

2. False 

3. b 

4. True 
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False 



ipw voltage 
terminal I™ 


voltage 

terminal 








paper 

'INSULATION 
■ secondary 
primary 


■CASE 


IRON 

core 


FIG NO-23.1 CUT SECTION 0 

ignition coil 




PRIMARY COIL AND THE SECONDARY COIL ARE WOUND 
ON THE SAME IRON GORE- 




■Sxperimeni: No, 2,-1 


1, G-erier^L Objective Study of Condeiisor 

2, SpGclfJc Objective; 

a) - To undorstatit the construcbiai and vr^rking of 

the Condenser used in iutoiaohile Ignition System. 

b) - To test Llio givi-ri iintnm.>h11 p Tgnitinn. Condmser. 
INTRO )UCTT0Nj. 

The C''inderispr is a device whj ch will store an 
eloctric charge when an electr'iiiiobive force (emf) 
is applied at its terinjip-ila. The condenser servos 
ti-jD purposes in the fiinctii-inlng of the ignition 
system, 

1, It controls the rate of coLlapso of magnetic 
field in the ignition oil thereby increasing 
the induced emf. 

2. It controls the are current between the contact 
breaker points, thereby reduciiig the arcing 
find prolonging the cjntaci Droakor point life. 

d, B aul-oments & T.ols 

1, Given con dense ■>'■3 

2, Gondensor tester 

3, Screw driver and 

4, Running engine, 

CONSTRUCTION 

(Refer Fig, No, 2.4.1.) 

A Condenser consists of tw) metallic plates 
fLead/Tin/id-Uminium Jbil) placed in close proximity 
to each other but separated by a thin layer of 



50 s- 


insulating paper (Tissue paper), . jth thy pliCos are 
connected to elocbric loads. One plato is c rinuctud 
to the consenser case or c^n and the tiivn- ;lit‘j in 
connected to the condenser lo.'il. Tnc pdaicj arid 
papers are rolled tightly m ,n.i art r t a 

winding and placed in the condyiiscr cas.. r c^n. 

The winding is itnnregnatc-d in dly ir wixy 
substance to improve the Insul-'tinr i im' ,rti js 
of condenser paper and the c'nUnscr;: ai’o hcn!ii.tiGally 
seal od nqt rnol ql ut'c. 


The ConClGnsor is connected across thj cuit’ict bro,alter 
points. When the points begin to open, tho con dons or 
momentarily provides a place for tho electrons to flow. 

The condenser stores these electr-ons until it bocoinos 
fully charged) but by this timoj tliu n-ntacts have 
opened wide enough to prevent the current fr^m c <ntinulng 
to flow. If the condenser were not m tho circuit, the 
current wuild continue to flow acr-ss tho cmtact 


points after they begin to open -vu’ ro-duclng arc. 
This arc would not only burn the contacts ,and maho thorn 
inoperative, but it would allow thy currant t , ruduco 
in value gradually (resistance). Thus thy condenser 
acts both as a reservoir for current and as a chock )n 
the currant which quickly stops the flow of current in 
the primary. ^he sudden interruati-n m the flow of 
primary current causes a quick collapse of tno magnatic 
aoia xn laeltion 0011 . Thi^, i, t«xa, owsos a back 

in tho primary md Induoes a Yory hlRh voltafie in 

secondary winding. 



^ ' the ahiiity'o^' a' ^^cosa 

electrons is kno-wn as its capacity,^ 'Xho capaCJ by ^ 
of a conhensor is prop'''rtional to biu surface aroa )t 
the sheet of c •nducbing material, mvorsoly 
th t1a.e dist.ahcc betwoon bha sheets ,of conaucblrih iiiaturlai 
and propprbi n'll tu a prjperty ''f tiie Insiil atifii, wateriaL 
know as its specific ihductjvd cajiacdty* i-ii ' caysi^city 
of Antnrii')b 3 1 0 coriilonsers are me'^auiyyd , ia Mi cod or,vis. .i^il 
its aal; 6 .r'lhho from 2.if i-■‘O'fTra.k-:, 

t hn tl lir'll'■'nr p)T' dc'focbsi 

, A;Gorii!cjnsor is always tosou! ,n a iaoluji' v Itak,') 
then uadot* which it ipurates. " Tim c n li'n'i^r mu'^l ' o 
ableS'n''*{; ako a hharyd'ah'' hold itl,i"o • • -i ' ; ' 


I 


The Condonser should'be tostakl^'f 


1. Insulatifn broraLi diwn 

I 

2. ''Low Insul-ribion resistance or loakado 

3. ' High series resistance and 
,4# C apaciby. 

1, Dro.akdown is a f,ailurG 'if Insulating material, 
a direct short between the plabos ‘f tlio c )ndorLser. 

2 ♦ Low Insulation recisbanco if leakaKo pruvouts the 
condenser from holding a charge. A ouidonser with 
low Insulation resistance i's said b'-i be H;uak^* 


3, High scries resi stan^'o i o^^'i.ssive r.^sistance 
in the c'lmim'iinT' flrcnit due to bribr^n sbrahls ih the 
r"ind0)1=!or lead or defective eonnocbi 'ii, 

4. The Gapaciby of a condenser is dobGrinimol !iy the 
quantity of electrical charge it cn Ir Id for i given 
electrical pressure, The naii nplb m 

m ere‘f brads. ' ' ' 
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Generally the conclGnsers are t^stoG vdth .’Ut 
equipments. Since the cost of conilcnsur is c'r.i-antivLly 
low it is rather replaced and is not suljuctc/1 t < 
rigorous checks, A condenser can ho testo-l fir ’ win.g 
short circuit eel (excessire leakage) ’-y chnrgiru; it 
from a spark plug on an engine that 3 8 running, keeping 
the spark plug gap less thnjn 0,u30 In mm). 

Ref, lig. 2 Ground the condenser c'-so t,. cylbi l^r hand 
then connect the condenser insulated tcrrain*d to. 
spark plug tornihal, Homove the c n lens or an 1 v/alb for 
ono minute. Then short the condenser insulated teziidnal 
to the outer case with a screw driver, Cno ' Pnt‘ 
spark should result. It the condonsor can njb hold 
the charge for one minute, it is short circuited np has 
excessive leakage. 


Frecautiona 

Sfceti the ceudaiser Is oharf;,o,l Is this aianner, the 
condenser can give you a shock if it e;ti rllsoharge 

through your body. 

The Spark plug gap should be less then 0,030" 
(0,75 mm) ahd the ehgine operating in Iq^^ compixission 
range (idling speed), at thip the voltage will not be 
great to cause condenser insulation to be uuQcturcd. 
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The cojIidGiiSGr is .■J.wa/s tested ^Aiith the I ignition 
coil and if the spark is good both coil .and con<lensor 
ivill be pood, both the Coil and condenser arc tested 
in special equipments which are directly calibrated to 
tell the quality of those units. In such an Instrument 
the condenser is tested «for capacity, series resistance 
and leakapo. 

Evaluation Questlonsi 

1, Current flows through a conlonsor T/F 

2, The capacity of condGnsor is lULosured in_ 

3, The condenser protects the contact broakor points 

from arcing T/F 

4, Insulation is not nooossrary in a condenser T/P 

5, The Qapacitor is a deidce which stores/does not 
store electrical charge, 

6, Lealdng Condenser will/will not prev^,nt the con dons or 
from holding the charge, 

7m Automobile condensers have a capacity r.anfpj fmn 


8, The condenser helps/does not help the rapid collapse 
of magnetic field in the ignition coil. 





1* msi 

2* MICROFIRAOS 

3, TRUE 

4, F;*LSB 

5, STO ilE3 

V * 

6, MILL 

y 0«2 Microfarads to 
HELPS 


to 0>35 Mlcrofarifls 


/tara 





















gxi) ij rliriunt No« S. 5 


Gen e rciI C b ,1 q cfc i ve: - StuGy jf spartc tlur. 

Jjtoeolfic t'b.l ectl vei - 

1. To kn w c' nstructioncd details, vprkinp and 
identification '>f good and tad spark piuji 
2« To trouble shoot, clean, a(1jasb rand best tliu 
spark plug. 

INTIldlJGTllN; 

The fuel charge in the cylinder of an automobile 
engine is ignite 1 by a spark croabud letwoen the electrodes 
of the tJi;)rark plug. Irnper 3park plug performance is 
perhaps the most import,ant factor ]n mrinbainind good 
mileage and engine efficiency. 

The Spark plug is threradod into the cylinder head 
with its lower end protruding into tho combusti.rp 
chamber. It functions in the rnngc .'f 15,Oi)') tf) 
aj,000 Volts h'ctweon ibs ibaps. 

EQUllM^TTS & 1\ eLS 

(a) Equipment 

1. Spark ilugs 

2. Shark plug tester 

(b) Tools 

1. ling .Spanners for different sizes, 

2. Spanner Set-lUng, double ended 

3. Feeler Gauge 
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4. Wir0 Ga'uge 

5. Knife or Scraper 

6. Wiro brush and briery iaiior 

Const ruclloll and Workini^^; 

The spark plug has 3 princijroL parts 'riauU' t!i^ 
shell or h'o'ly, the contTal Glectr* h.j ‘riA tin, .urc-,lain 
insulati^r. liiu rriytaL shell has a :L vt .loi'tv’h, atvachu'l 
to si do and '-lent towards the central wl'-cLr lu. 

There are threads in the motnl shell that it t ^ 

he screwed into a tap .ed hole in. the cylin !ur h-iil, 
llhen the spark plug is in positim on the aio.iiio the 
metal shell is ^grounded^ and acts as tine electnOe 'f 
high tension current. The metal shell is male f 
steel and abewo the threaded porti^m there is a hoxagui 
which t.akes the wrench/Flug spanner. The porcelain 
insulator, holds the central elv3ctn-rG in positi-n -ml 
insulates,it from the shell, 

Ihe t» electrodes are ef special h^ary ydre and 
there is a gap of 0.02 to 0.03 laches {0.5 to 0.75iim) 
between them. The electric spark ^umps this rap to 
ignite the air-fuel mixture in the comoustion chamber. 

The construction and materials of the spark plug should 
be such that the seals between mot.Tl base, porcelain 
and central electro’cie ns well as the 


porcelain itself 
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iiiuat liu ,j;lu tu wth stipji] tho hi'-:h nrtissuro torr.poraturo 
coritmliel in th.j GoKhusti( n Oh.Tiber 'lurlnr, nnwan str,;ku, 


Tho Jpark 7iu;;s 'Ixl'Tor jii throa'l ind re/ich, Tho ronch 
js the-; ilistpncu hotwcon tho ^askot sof-t to bho on,! ,f tho 
tliPopio, Tho ruqeh dotorinines tho j) ositii'ii 'f the spark in 
Combnsbion Cheyii: er which is vory imjiurtant for jireocr ilpji .0 
ijrnjafati n ind efficient e-jinlmsli'n ■ f tho iiiixtiiro. GonoPrally 


enpliios with ;jminium Cylinflor hoad.s uso larpor roach jaui 


" 0 
, 


It is import'ijit b(j just all ulups with correct roach 


spocifiorl l,y tho m.anufacturor tii provorit sovoro unpinu 
drckafo and t^' ensure botti}r and sti’ciiyor fit in tho head* 

The spark plugs also (liffur in uloctrods fpap. The 
eloctrfjdo rap is bho shortest (lisbaiicu hetwoou the contra! 
electro do and earth/ground elect rode* The gap is detonninocl 
hy the manufacturer of the engine and tho facbors considorud 


ares 


— iiifluoiico of fuel air iiiixturo ri ]johavi')ur of mgino - 
under mart lopj - dui^ini, idiino. 
suilori acccloratinn. 

The gap should be as narrow as uossiblo to minimi so 
the amount f^f high tension voltage nocossary for ignition. 
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TiiOiniT,?, scciTiNO 


A visual Inspection > f spark plu*: idU roV'jal tu. liiuriru,'s 
operating condition. The rosi'hJo ni i-liv tip l Liu. ;; ink 
plug can give an idea of the typo >1 \ nlloisi lii M^iiu, 
porfonrirance ,snd an idea of rcctifie 

’pi^gpTi'ir; L'F 3 xA;€ kLli.d3_ 


To assess the ignition vilt-Ri lajq'.urov.ontj in.ndati ri 
properties, etc., test the spark pi a ;v ark plug 

tester, after having adjusted thu olcctn !.! oai t - the 
recoMQnded value, 

* Screw tin the spark plug tho jrof)sui\; cij'iti'i.’r 
the tester and regulate the air prossiiru, sli-'ht 

test pressure, the ignition spark will solont thu i^nsy 
path over the small gap between tho spark nlur doctr- los. 

Increasing pressure, however, necocitat^is a lii-'h Ifuiiti 
voltage so that under sufficiently high prijssurg tliu 
ignition spark prefers to flash 'iv.,r the suc-iid-iry sqiaik 
gap which is the open air. Tho i-nition V)lt;ro 1 mt 
rise further when the pressure is further increast, h 
^ Tho maximum Lest voltage is thus determine 1 by the 
secondary spark gap, which operates at cai'prrziraterly 
18,000 volts, It is, therefore, advisaide when chucking 
the insulritjon capacity of spa A plugs, to iucronsi; the 
pressure until the secondary spark gap nashes ver. 



Th] 3 j ,‘■3 'i,u ;i a ll opti'.in thic th( tust valbp.’o iiafl 

buMi r.,,CiCh>jl, bhu pia-. is yati hC‘ ict'U'’y if tho jiimtion 
spark f] mvim'’ 'la tha siisrk pin. or ,a l;lia sgc' ralary 

sDark ; Hji 'r on 1 j Hj > L' tiieiii ,'ij uoi'i. at.jl y. It: is ri it in 
jrlojr' whop. I at.' r tnorn sparks Cla'k-ovo]' t t pp its. 


U 11 i.. 


tiki 


ills 


To do,ck. thp iipitl 

' t\'; o'li I 'I .oh an 

soc pivy ,s| )i‘k pnp. 

f^ojiiTpi'l v.vJvw nntll 


oit V'ltapo T'GupiiraioT.tj Inoroa&L! 

ertriit T,ii''!: ill S|..iJkr. H-ish.-"Vcc 
, N'jw ro'lnca) the [•'Voiisiiru \nth 
the [irat r.i'a-rks flo'-h-^’Vu]’ 


tlio spnin jilup oluotr'Mics. kpcorl t.liu prcsfnirc nuh 
comparu wltli tho ikiion.nnf; talilu! 


Elect iviie 



i .reseuro in kpi’/on'-' at v’hj.oh 
fi.''r’.h-o\?.)i’ t’O. plnp 


thu first :j])ajka 

'J Oot P 'duK 
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MttNT£d;;CE. GLE'jram KSSffl"miG CE THE W, RGl'ik jE 


If an engine; w'’'rks cntinu'Usiy at maxinium ipov/er, 
combustion tcrnporatiirGS are at their pcaiv most o,f the time 







causirii' fistor spark plu^ wear ^vI ii;.i] :rl/ 

the engiriG is operatint' canst'^ntly li -ht 1 r-' nji | 
low spee.l it leais to foui-ling of -sr'-r,. Hup, J; irk ' J lo 
olectrolGs being subaecte'] to hi h t^.; .ritur .t, '’ijp * •’jt 
the saoQ-tiffle attickoh by corrosivo cvlusti n ' r njcts 
like sulphur gralually deFiniil hi<h.. i* r; 'Tkin-- ■ 

The above Gon.litlon causes nilsilrin , ' 1 a- nja.l 

ezoessive fuel consumption and thosv 'rn b rrolifi^H 'y 
the following operations of clo'iuln . 


1. Remove spark plug vdth suitable b ■:;( bV''/iu,.r ' clvon 
the plug throughly in petrol ^with n bnush. 

2. Glazed Surface of the Insult .r oh(,ul b,, r^, 
oil and dirt, 

3. Hard dopoalts at dldotiv„las sh ^ul,! «• l.t.J* clca^ad 

ty "Sand blasting Method anl serai it hefiro, If th.y ■ 

are in dirty condition (fland list only ]i) t i 15 

seconds, Maring the top of the ark ,a„.- in csOote 
circle.) 

4. After completion of s.-g,d hlassin.-, th. 'dr .lasting 
should be done, 

5. If the plno Is satisfactory, li,htly cion the tip of 

the centre olcotrods with oinory yoI facing si to of 

the earth electrode to remove oddes an.l correct 
surface detoriorations. 
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RTilsmiNG OF ET^EGTRUJEs 

f'br sjubUiig 01 ylt'ctrodo gap the spark gap gauga is 
used* The -Tollov/ing oloctorde gaps aro generally used 
in most of bhe four wheelers and Two wheolers, 
lo Lacfcory Ignition yystom - 0.6 mm 

2« Magneto Ignition Ss^stsm - 0.5 mm 

Recpmjnenfled Lifo of. Spark Plupr 

DUG to bhe wear in Electrodes rlid material deterioraui’n 
the a'oltage requj.rement of the spark plug ihcrease causing 
strain on the ignition system and ultimately resulting 
in ]oss of ignition efficiency, missing, excessive fuel 
consumption etc. In order to have increased power and 
reduced operation cost, it is advisable to replace spark 
plugs at the intervals mentioned; 



Vohi cl cs 

Stationary 

Engines 



o 

I 

stroke cycle engines 

16000 km 

000 

hrs 

Two 

stroke cycle engines 

7,500 Inn 

160 

hrs 
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QB&IRV A Tit H 
3 H B E T 


S.No. Name of the 
Part 


M at e il nl P urpo s o Rom ark s/ 

Procautionj) 


/mi 



L The Spark plug's electrode is made up of, 

( ) 

a, /illoy of .^iiminiurri b, £Lloy of Steel 
c* ^'llloy of Silicon. d. Bronse 

2, The S|iapGs of the shell of the Spark plug ist 

a* Octagonal Ij,, 3f|Uare 

0 , Ht t agonal d. Haxagonal 

3, Tho Spark plug Is connectcd t o _ 

a. Cylinder ^ b. Combustion Chatfibor 

c» ^stributor ■ d* None of the above 

4, The Spark plug is inserted in; 

at Cra^ikshaft b. Combustion Chamber 

C' Piston d. Radiator. 

5, The spark plug gap is measured with? 

a, Screw gauge b. Vernier caliper 

0 . Fooler gauge d. Plug gauge* 

0 . In Mopnf1.s_ _ 

, Wo./Nos. of Spark Plurs is/arc used, 

a. Two b, one c, f'bur d. Three 

7. Porcelain is used for Insultor part in Spark plug 

(True/B’alse) 

8, The plaf^^n Surface of in-sultor should be made free from 
oil ahd dirt ( True/BVaso ) 



6 ^ y- 


Ija uyij!' jI for Spnrk i ;3 



1. ~C 2. -D 3, -C 

4, -1} 6. ~C 6. 

7, - T.nio 8, True 9* -D 










Exper imorifc Nu, 2>6 

Genaral Obiectlvest StuUy of Distributor 

Su ed lie 1113,1 o(i;ivesi 

L. To know the const ruction d details ^md their 
specific fimctions. 

2, To know tho workinr: of ctntrifu^poL adv.aiiGe and 
vacuum adv,ance mechanisms, 

3, To lis-assemble, insooct, ro-assemblo ,and test 
the distributor 

4, Tr.aublo shooting ,and rectificritian. 

Sauj-ument i 

Distributor 

Jool^t 

1, Spanner set (double anded) 

2, Spanner set (Ring) 

3, Screw driver ^ 

4, Gutting plier 

5, Feeler gaugo 
In troduction 

The ignition distributor is tho iimvdng mpch'anical 
link betx^reen the electrical components of tip Ignition 
system and t he engine. 


The Ignition d1 stributor has tw) jobss 



L It closes anil opens the •. ‘'fvt.pj 

on'" Ijdtiofi c'jIK In., 'ilrrutt nl' 

curruit fiot.'S in th-, i nil'. % -* U ■... 'Ul ^ 

( 

ffinjnotic ild'U 'J. r. t'^ Ui>. iny^^am 

fid i in thu i ’nlti )n jjli 11 t, ,-n \ 


d| >U 

»Ai a 




; t 4 

J <> tl si 


il, 


' n7 d pn n'd n 

'‘I ' r i:,r 
•.Id. I'f ‘/IRV 


V)]tad .isurr.e 4' curr.i\t i 

2* U HstriMit .s fch hi-n - )t . /?f, t ih ^ rrxt 

?^rirk at til,; rvrp-•!, I t v* a* ;■ t4,.. 
listilbut V f't'sr j "i. i 

wiring, 

Hio 'liatd! ut'’r f' 'iit'dii's -- t 
points (c,l!. 1 inb) an ! e > ! ij;.; r, 
lobos as the niMhor .f cyU\ - .v:, l/piU •. 

HGChanisiTis (C'jntri''iU''iL ant “ m!o\ ) i. *, 

* * ' "" * » u * 

The cUstrihut-iT .ti.ft, 1 , ,j, ,,, 

it h.Tlf tli„ . , ,, 

ourrmt .1 f,,It-, spiel; , ,,, , 

■lireetloa ,f .tnU „ r ■ :l ,. i , 

olocl«dso..r,.«tld.cWn., ,L.i ....n , , , 

oiJ..sh,ft eet= th,. srlv,. ..,,.v rt. i,.. , ,; ,e 

oi d jclt^ioc Waa th,,ri, i.-r irl-. ,, ta, j. cr-aiishatt 

ai-1 camshaft tears, ,t., 1 it iri i, -atiol a there 

is Ohdn Jrlve l.,-tvu.n cranhshait cit.,«-a't s- r ck.ts. 
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Ignition idvance (Pig Nos, 2.6,4, 2,6.5 and 2,6.6) 

At all engine speeds the combustion of charge taKes 
a similer amount of time. JUien the engino is idling the 
spark is timed to occur just before the piston reaches 
top dead centre on the compression stroke, 

AS the engine speed increases there is less time 
between the up and down strokes, so the firing must bo 
advanced to give time for combustion. Uhls Is achieved 
by a centrifugal advance mechanism and supplemented by 
a vacuum advance unit. 

Centrifugal advance : 

Hils consists of two pivoted weights held close 
to the distributor shaft by springs. Ihe weights throw 
out against the spring tension as the engine speed 
increases. This movement is transMtted through a toggle 
armangement to the breaker ana causing it to advance or 
move ahead with respect to the distributor drlvQ shaft. 
This, in turn, causes the cam to open and close the 
contact breaker points earlier in the compression stroke 
at high engine speeds. Since the rotor, too, is advanced, 
it comes into position earlier in the cycle also. The 
timing of spark in the cylinder consequently varies from 
•^lo advance at Low speed” to "Full adv,ance at High speed” 
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VIhen the welehts have reached the outer limits of their 
travel Ci°axLmm advance may be ns much as 45*^. of crank 
shaft rotation before the piston reaches tup deal centre* 
This Value varies vith different en/^ncs). Tho toggle 
arrangement and springs are designed to ,jlve tho correct 
advance for majdmum engine performance* 

Vacuum advance; 

Under part throttle, a partial vacuum develops In 
the Intet manifold. This means that lessor quantity of 
air and fuel will be admitted to tho cylindor (lessor 
volnmetrlo effidenoy). 

Thus the mixture will not b© compressed to maximum 
and will burn more slowly when ignited. In order to 
realise fall power from it, the spark should be somewhat 

advanced. To achieve this spark advance a vacuum advance 
mechanism is used, 

The vacuum advance unit contains a spring Ijndol 
and airtight diaphragm connected by linke^^o or lover 
to the breaker plate. The breaker plate turns with respect 
to distributor body as it is supnorted on a bearing. 

The spring loaded side of the diaphragm is connectod 
through a vacuum line to an opening in carburettor/ 

tolet manifou. then the throttle is la inUnE position 
there Is no vacuum advance. 
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the thrattle opens the inlet raahlfold vacuum 
draws air from the vacuum line and the air tl?tht chamber 
In the vacuum-advance mechanism. 'Ms causes the cUapbraP 
to move against the spring. The linkage to breaker 
plate thcjn rotates the breaker plate, This movembnt 
carries the C.B,points around, ahd the cam opens, the ' 
points earlier in the cycle, spark occuring at the plug 
gap earlier in the comnression stwke, More the opening 
of the throttle, lesser will be the vacuum in the inlet 
manifold and hence lesser will bo the vacuum advance* 

At maxlmutn throttle opening, there will be no vacuum 
advance and^atthis position the spark advance will be 
entirely provided by the centrifugal advance mechanism, 

(Combined Centrifugal and vacuum advancesi 

any particulae engine speed, there will be a 
certain rle-flnite centrifugal advance due to the engine 
speed plus a possible additional advance due to the vacuum 
advance mechanism. 

ilgf jlg. No. 2,6.7 

At 40 miles per hour (64 kph) the cehtrlfugal’ 
advance mechanism provides IS*^ spark advance on this 
particular application* The vacuum advance mechanism 
will provide upto 15° additional adv.-^ce under part thtottle 


condlti'^ns. At vdla open thrittlu, tbis ¥acuua 

cidv^BjiGS vjiLXl bo hv* 0ii(A.A^^ Ih-' ii’/attc© is usual op oration, 
will Vary somewhat between the lino (coatrlfugd. 

aivfjncG) atid ourvod lino (ceiitrifir:?il alv«ce plus 
possible vacuum alvanco) n^rroir‘*n.Hiif to liffofijit 
throttle positions, 

Qapi ant>le or Dwell anFlo: 

Tho cam anple or dwell nnrlo (contact anpla) is th© 
number of degress of cam rotation frota tho time, tho 
contact points close until they 'V»£fi arain, 

The period during vW.ch tho c mtact breaker points 
remain closed is tormed as tho dwHl p©rif){l or dwciOLl 
angle or cam angle. Increasing cani angle will docroas© 
the contact point opening and vice versa* 

OyEHHiiULIKG .a?D OF 

* 

Ihe Distributor Is dismantloti ^nd ovorhaulod. After 
inspection, replacment/adjustmonts, it is tasted for 
proper functioning in the distributor Tost Bench, The 
overhauling is tested at the stage of tuning the engine* 

In general, the distributor is atbendod in a routine 
anner for lubrication, cleaning and adjiistemant of contact 
brealcer points. The following will be schedule for 
routine maintenance. 
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Duration or Interval 

iDrk 

Unit 

Method 

first 800 Km and 
every 5000 km, after 
wards. 

Checking 
& setting 

C.B,Points 

Set the Gap tp 0.36 
to 0.40 mm, in the 
position of maximum 
opening corresponding 
to ignition timing. 

Every 5000 to 

LUBHI- 

CATIIN 

Advancing 

Mechanism 

Smear engine oil 
at lub. points • 

< 

V 

1 

Cont act 
broakor 
pivot 

Pour a drop of 
engine oil 



Cara 

'.^ply mobll 
grease 



Splndl e 

■ipply thin M/C 

Oil 



Cam bearing 

11 II n 




mhgt be tafebh 

that no oil or 

grease is getting 
on or nearer the 
contact noints.- 

Every 5000 to 

CLEWING 

DIJTiaBU- 
ToR C/J' 

In side and outside 
is cleaned with 


dry cloth. 

C.B,Points 1) Must be free., 
from oil^ Rrease 
and dirt, 

il) Burned and 

blackened points 
are cleaned with 
emery cloth br 
very fine, capbor- 
uhdum stohe and 
wiped vhth petrol 
ffioistah'ed croth, 
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Dis-ass?^blyj Inspection ml nsstxibly nnl tastifif: 

1. The 'Jistributor can bo rmovj] rtnliGci without 
Interfering with the ifhltion ti^'dhr^:, 

2. ' ‘Homove the Distributor cap by ujicl'^mlnri the spring 

clips. 

3. Disconnect the low tonsim toridnal (i riianry onnoction) 
on the 'h stributor* 

4. Disconnect the Vacuum adlvanco line; pino at the union 
* 

on iUstrlbutor^ 

5. Extract the bolts that clamp th,. jistil’.utor clajnp 
plate to the housing and with-lmw the Distributor. 

6. Lift the rotor off the top of spin lie. Caro must 
be taken to tcoke out the rotor If It is ti/ht fit. 

7. Hemove the movable contact arm ’ftor unsurinu that 
the insulations are proparly Dlsccnnectul or raioved. 

8* -Remove the fixed contact plate li’tur rvinorlnu the 
fastners holding the pinto, 

9« Take o’ut securing screws and rsiovo the oni 'ensor. 

10. Remove the Breaker base plate after removing the spring 
clip^ retaining the vacuum advance unit arm or lover, 
and the screws holding it to tho body. Lift out the 

i Breaker base plate. 

11. Take out the cam holding screw and remove the cam 
spindle. , 
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12- TFjke o-Dfc the cc-iacrl/Usal wuir'hts. These may ho lifted 
ou.. as tw3 assembllGS each eoinploLo ^dth a sp.'’:1nR and 
toggle, 

JJB, detach the vacauia au\^ancu unin, 

14, hexe-as 3 the spindle Crom oouy ,■ "ten driving out the 
ilnlv’dri-, p.in peasing through collar or thu driving 
toug.uo mar dor at the J over -mid a tnliidle. 

ifLur uiopor iunpection for wo j- and ts-Mr, (i op ad red 
if roeommended) 5 i-eplficements arc p a''o„ The distributor 
is assembled in the rovarsc order. I'bo distributor is then 
tested on a distributor tost bench for different speeds and 
checked for proper sr^j’k advanco^- as speeillod by the 
manufacurer for initial, cenrri'ugrj uid /'icw.n advances. 

The distributer assembly aftei ^vorhaiaing and testing 
is installed back in the engine, 

1, In. art the distributor into the h'using until the 
driving dog rests on the distrih; tor drive shaft, 

t 

The rotor arm shjuld be then rotated slowly until the 
drive dog l igs engage with the 'iri'Vo shaft slots, 

There is provision to ensure currret replacement,, 

S. Turn the Jistributor body to illgn the clamping plate 
rilas with those in the hcjusing, 

3, The remainder of assembly is just the revh^rse *as to 
that of dis-asseipbly from eigino, The ignition thming 

is a’aln chocked before the onginc is started, after 
making necessary Primar'y emd Tension oonnec-tions. 
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Wia8 iMiliG 




Mo, Sefeot Cauoo fcs:i:"l;r 

+ 



1. Sagine does not 
start in wet 
weather. 


2. Engine Mis-fires 


3, itough Sigine 
running. 


4, Improper working 
of contact breaker 
" arm 


a) Mol stun' insi de 
the liMtilhutor 
cap. 

h) .Astil’utnr 
Cap crark.^'i. 


l(pDrn-oub nroaktr 
plate, 

a) Too alv.ancoi 
igniti 'n tiiijlrji; 


h) Ignition ii’vanc-j 
riGchnni ac nt t 
functiminp 
pi-oyorly* 

i>uo t'3 the less 
or move tension. 


iry it with 
d on clt’th, 


ihpl '.c- the 
!i3td!'Ut 'T 
Caj. 

ht.plaCi. the 
sane. 


a) 'Lt'iVi] the engine 
11 the ‘Ustred 
lirait, 

b) Check nnl get 
Top ai rt-'l, 


Cut tension to 

-'ifK) mst 


I’-recentlonfi 

1. Keep the Ignition switch in CFF position or rcaaovc 
earth connection to battery. 

2. Mote the sequence of H.T. c^mnoction before rmoving 
the distributor, 

3. Maintain cleanliness. 

Before installing the cap, ensure that the carbon 
electrode Is in position. 



L The distributor cantral terminal is conected to 

__ - - - (a) Primary csoil (b) secondary 

coil (c) Primary secondary coil (d) node of the above. 

2. The contact Brealier arm tension is about_ 

JjKISWER (a) 460 gms (’b) 900 gms (c) IDOgrns 

3. Pitted G,B,Points have more resistfinco 

True/False 

4. Carbon brush inside the distributor cap central 
terminal is hot spring loaded. 

True/False 

5. Cracked distributor cap should/should not be replaced. 

C. Vacuum advance is majdmum/nil at full throttle 

opef^ng. 

7, Distributor shaft guar heav e _Helic-al/ 

spur teeth, 

8, Distil tutor shaft spood i s. speed of 

crank shaft, 

9, The uiaterlai. cf the Distributor cap i s _ 

k). The dwell angle is dofined as____ 

11. Advancing the spark is/is not necessary as the engine 
speed increases. 
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M3Wm 

1 . *’ 1 ^ 

Sv -a 

3, - True 

¥ 

4. False 
■5, - Should 

6. - Nil 

7. - Helical 

8. - Half 

9. -Hard plastic 

10. - The period during which the C.B. P»'lnts Ptxsaln 
closed. 

11. - is necessary 


ZlAfit' 


V 



FIG NO 2 6 T LEFT VERTICAL SECTION THROUGH 
DELCO-REMY. ^e^4!T!0^4 UNIT. 



FIG NO-2 6-2.RIGHT PLAN VIEW OF OELCO-REMV "BREAKERf 







































ADVANCE FULL ADVANCE 



SFiOvVING NO AND FULL AD VAN C 
POSITIONS- 



O LU CD Q: LU LU cn 



FIG NO-2.6.7 CENTRIFUGAL AND VACUUM 
. ADVANCE CURVES FOR ONE 
PARTICULAR APPLICATION 







toorimetit NOn 2.7 


,^ecifl’.c Ob.iGctivGi 

dotting of Ignition timing fur -an engine. 

TWTRQDIICHOW! 

s 

is the piston in the cylinder of the engine approaches 
the T.D.G. in its compression stroko, a spark is applied 
to ignite the charge*- rho relationship of the time the 
contact breaker points sop -rate (open) with respect to 
the position of the piston in the cylinder during its 
compression stroke is Icnown is the Ignition liming. 

Every engine Is provided vath the specification for setting 
the Ignition timing, 

Er.glnes have the timing location in the form of a 
line or dot marked on the rim of the vibration damper, 
crank pulley or flywheel with a pointer attached to the 
timing cover or fljh/heol cover with an inspection opening, 
l(/hen the timing mark is exactly against the pointer, the 
contact breaker points should! open to create a spark in 
the number one cylinder. 

Bauinmenti 

1, A Single Cylinder 4-stroke Spark Ignition Engine or 

2, A Multi cylinder ( 4 cylinder) 4 stroke spark 
Ignition engine 

3, Ignition Timing Stroboscope or Light. 


i; Spark Plug spiAr^ir 

2, Screw Driver 
■ 3. . Feeler Gauge. 

yi-nnedUret 

1. Disconnect -all higti tension wires 

2. kemove ^stributor cap. 

3. Reinove spark plug -T 1 

4. Botate crank shaft -nd malcu the tlrdnr. ?,.ark m 
pulley or flywheel to adneido witii the “■’int-jrj 
rotate the crank shaft until JIa. 1 cylinicr pdstori . 
is at top deacl centi't of thu fl rln.’ n'lsltiijiu.. 

This can be ascGrtnined by watching th^ valve action 
or holding a finger over spark hol^. t') foul 
the compression, Thu igniti'n spark must )ccur at 
the top of coni’nression stroke v^on thu tirsing mark 
is in front of the pointer* 

5. Note the direction of rotation of thv- 'Dtor» The 

« 

rotor, will now noinb towards the Ih, I cylinder 
plug’s cap terminal. (No. 1 cylinder plug wirG 
is then attached to this t erminal)* 

6. Adjust the distributor position sou that the contact 
breaker points just start to open. Install the 
distributor unit and tighten the dfVJjp screw* 
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7, Sot the C,B. Foinb eap with the help’of feeler 
gauge ahd screw driver to specification, (thumb 
rule G*B. Foint gap =3/2 spark plug gap) 

Easuro that the spring loaded carbon is in position 
at the central terminal inside the distributor 
cap. 

8, Install the distributor cap. Install No. 1 spark 
plug in position. Connect the H.T, wire between 
the spark plug and cho terminc?! in front of the 
rotor (fiasure that plug is cleaned tested and the 
gap sot as per snecification) 

9, Install tho remaining High Tension wires as per 
firing Ordor after N ■. 1 wire in the direct:!on 

in which the rotor turns, e.g. for 1-3-4-2 firing 
order and rotor turning clockwise Wo, 3 wire should, 
follow No. 1 in clockwise direction followed in 
order by d-2 rosnactively. 

10, Install the H.T. wire of Ignition coil in the 
central terminal of the distributor cap. 

11, Connect the low tensi'-n wires of Ignition timing 
light across Battery T^-rtnlnals, Connect the H.T. 
terminal to No. 1 cylinder's spark plug, 

12, Disconnect the vacuum ndvance pipe at carburettor/ 
Inlet mranifold to ircvent the vacuum advance 
mechanism from oporating which would affect the 
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timing* Close tha h.;li by t,? - r.,¥^jat 

onglne from Irawln': air into tlu 
13. St-irt tbo ofiginc- ti! th, l'?ling ,t „ 1 

( 500 rpm or less 3» '^sia is ir„i t * 

surot hat t ho modi^'Mcol ilvonslng sr^.'^hn-niss is 
not oporoting). r<.nw the LI hfc Tiidnji 
light on the Timin' h-rk. th., listrllnitor 

so that the mark c JndiV -.dth th< - 
Adjustment of the dstilbutor In 1 *ru; by 1* »3caaing 
the body holding nuto u thu ■yiinL;r nl ,di and 
slightly rotntln." tl:,. ht ly to ;;.nk*, th< tir.ing 
marks coincide, iUcr thv •«.!just&i,-nt th.- Distributor 
body is tightenel In -r siti‘n, 
grecq.utinn,.q 

1. Before setting the 1-nltlnn t Ir.m.- f en engine the 

engine menufaotur-r'o n; eoUluitli'n sh .ul 1 be 

refer'red 
BvalUation 


1. 


2. 


3. 


What is i^uiitlon timlnr ? 

Why is It necessary for th,. s; nrk t , b,. Miverol 

oarlier in the cydo at higher sn-ds ? 

tot Is the rur:,oso of the contilfugal ntvnnoo 

mechanism ? 


4, 


What Is the purpose ,.,f tho vaouuir. 


alvancu sochanl! 



-FROM PISTRIBUTOR CAP 



FiG.-2-7-1 - CIRCUIT DIAGRAM 
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5, Hu¥ does tho vacuan ndvauce mochaiiism function at 
idle ? 

At oarf throttle ? At full throttle ? 

60 How is the Ignition timing light connected to 
check the timing ? 

7# What Is the firing order for 

(i) a 4 cylinder inline engine? 

(ii) a 6 cylindeiD Inline engine ? 

'{lil) a V-3 engine ? 

8 , Where are the engine "timing marks" located ? 


mw 



Esnorinoiit Un. 3>.l 


rinnnrf. 0'b;inGtivr! ; Stinl}'' of iE'^f iircr!*; I’T'ar. 

Cia-mors. 

1, To know tho constaactional r./iturc’; - f 
(a) Dry Tdr Cl cm or 

Cb) Wcfb Ty^io Air Clo'mor 

2. To 'lis-aasfiiblc, insi-oct cl* an 'U"-'’ r':- 
tho 'air oloanor. 


These ara coiflionly usw i in ail -h,. ant oiioa. 
It pulls air a passa/r -..fv.', r-un’ , - -h.. a, 

.sharp bond over a pueVEo 'f oil, Vich u., U.r v,,|i a 

nosh, anri ovor and ao>m inb-- bho carSur^tt' r, 

air gnins considerable spool ao it travolr; >»ji into 

tho cioanor. vfliori it rAokos tho sh-.ii '.-.js 1, /uat '•.*ova 
the oil, thohoavior dust particles c-juvl ..ap*. t;.u 
corner ana aro slannod int,. blic oil , th .aJ.rio 

to tho bottcfA, The vroc.l like uosh si-'js vn.' ’itl ,i.i 

and, cl Galls tho air oven noro '''h-ii-' x s-,t. 

^ int ir :i"y i,, oXoanocl 

ty Chanelng Iho oil ona fluoniiir ti,,. 

JilauiDiricnt ■ 


1« Oil Bath air cioanor 

2. Dry typo air cioanor 

3. Kerosene for cioaninfd 

4. Air undor pressure 

5. Cork gaskot 
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I 

Tool 3 

1, Jcrow Drircr 
r. "'13 

3, j. t of cluublw' jndid so ni’v.rs. 

(Tl Co nstructi-'nal F^uturos 

E/\r tj ripjurjs 3.1.1, 3 . 1.25 ^nJ 3.1,3. 
fcti ,0 ; p:j Vo the cunstructi )a'] fc:;turos of the 
w-t bynv' in.' the .irytyne ii" cloanors. 

In g>nor:.l 'in ilr cloin.jr c nsists oJt 

(1) n-'using 

(2) Tilt or oljmont 

(3) O'lVur 

(1) .rr'ing -mont for hose fitting 

^i) .rrnngomont for fixing th^ cevor m the housing, 

Th. 'iifferoncG in the Iry tyno . nd tho wet typo is 
th-t ■ f thv. filter ol.jnuat, 

. dry bj’p i ilroluiner will h vo w'^por element whore 
■IS ■ wet typo lir clonner jil_ hove ' wire rush type 
filfco-r eloiiiont. 

In chs. .'ll both (wot type) ''^al is pl-^cod up to tho 
1 jvo] indic^'ted ■'.n tho inn., iido of bh.;. housing. 
Hs-issoribly of Oil bath f/u .At Clerner. 
i) Unscrew tho clip s.^curio,, tho 'Ir cleaner to tho 
lir intake plpo.^ 
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li) Dot:ich thd rockLr u . thur nipv. 

iii) T ku out air cluanjr fj? ; onginoi 
1 y) Home VO vdng nut c.i. ci.ntru olt th_ top 

covor ^nd tiko out filc-o tloLi^nt wnich is »no unit, 

inspoi^tion & GlounlnR.^. < 

i) tedne tho oil contdiioi* f<">r sluigo^- If sluigo is 
found, wash with K^/r^s.n-, 

li) Chock cork gasket - if f^und fiulcy rup^ace it 
iii) Wash thti filter J.«jajnt in a biwl f Ker.saiij, and 
allow it to drain anl dry th' r''Ughly, 

Elll Oil Unto darrect. Lev^I ■ 

and assemble in ftovurse Qc .eY 
, Hs-assoKibly of Dry Typ. .ii .r ,el,v 'n..?r 

1. Unscrew the clip securia, ttu dr clv’^nwir ti the 
air intake pipe* 

I 

2. Takv. out air cleaner fr^i ihi >.ngine 

3. R^iaoVe wing nut froiii bn center b.lt ..f th ' top cover 

A 

and take out filter el ,.viit wMlch is on. unit. 

Inspection & CloaninE 

1. Examine the filter el;.' nb for lust clogging# 

2. Use low pressure air l i' claming th filter-.Iciuent, 

3. If tho filter elemjnb is punctureJ, then replace it 
with a new on^ othopids.. r* usv* it. 

4* Place tho filter el.mjit m the housing 

5. Put th .0 cover on top ua tight n th\ wing nut 

6, dr cleaner is ready for fitting on top )f the 
corburettor or tho int k. pipe, 
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_£r£££3iitlQM : 

1. Hover blow hipb prossuro air for clcanin.f^ 
tbo Tilt or clariont, 

2. 'Eb not reuse tho oil oil oi tliu oil babh of 
tho uot tyi>c air cioanor. 

3, Eo not .allow tho oil to touch tho rubbor 
aask'ot Gtc, 

4, Rinse tho wire nesh of the filter claiicnt 
thorc'itr^ily with kerosene. 

b. I'ifiiton the x/inn nut properly so that there 
is no lo<akri 'c of 'lir direct to tho engine, 

waluation Cp.QstX,_m ; 

1. Vfiiy ie an air cleaner a must for tho on^^ino? 

2. What is the oiTcct of a ..lirby air cleaner ^ 
or <a choked air clG.anor on the performance 
of the cn/lnc? 

^ vih.at wi*l 1 ha.ppcn to the fuel consun])tion 
if the r'lr c-loanor is dirty? 

4. vauat is tin. .Xfect of ov^r filling of oil 
in the oil bath on tho en;,ino perfomanee? 

5. Vttxat is the effect of under fillin,'^ of oil 
in the oil bath on tho onglno perfomanee? 

6. Will a punctured filter Glcnent of dry type 
a,ir cleaner function efficiently? 





nhinntiv,,'... : Study of r.', 

Sn GO ial, ,_Q,’bJ go tlVi^JL 


1, To know construction on.’l w. r’tin H' I'ua ,*uni)s 

2, To know sor/icin'" of U-.^ rochTio/^J fu.;! pimp, 
InLroijialiaiLi 

It's np.in function is ir ir j; 

tho fuel tank tc the Garburottoi*, tlioro ’\i\. t ■ typ ,g 


of fuel systons. 

a) G-ravlty koorl Systai 
t) korcGd kood Sysbon 

a) Gr.-^vitv Food SvstGn,i ^ Thin ty,.. of Feed 
System is mostly used, for two vjtioolei’s “1 tt.reo 'heelers, 

In this type, fuel tank is placed aa^ovc the Idv'cl of 

ca,rburebtor and is connoctedto it with ii'O help of 

pipe, Fuel flows to the oarburottor -I’l-. to yr,vifcy, 

b) Enrend Food SY.st.fM This s/otin in UflOd 
for four vhcGlors and six vihooLcrs otf;. 

In this typo tank is placed at nnsno cor\''iniuit 
place and gcnorally holow the iJia of oorbuis ttor, 

To raise the fuel from low level and to i‘- ..li to the 
carburottor, a fuaL pump is used, In.; Pimps u;ad 
for Fuel supply system arc of t'^o t-'pcs 
(i) Mechanical Pud Pump 
(ii) Electrical Pud Pump 
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Eauipflimt-i.- 

1) MDChnnical Fu*:! Pump 

2) El.octricril Fuel Pump 

T.ool.q. r.ajyi.lr4a4-J.- 

1) Spanner sot 

2 ) Serov Driver 

Cnns b.ru .c.tiQ.a" 
]4nGlianier.l P'u c£l ._ Pimu 

Tho constructional f jnturcc of a Mrchnnioal 
Fuol Pump nsocl on the Indian car ari., shorn in Fig, 3,2.1 
The to and. fro movement of the diaphragm Is 
rosponsihlc for th . actuation of tht, inlob and oubiot 
VcalVGS (Those valves arc onc-wa/ traffic and function 
in one direction only). 

The apring No.6 hoeps tho diraphragm in the up¬ 
ward position if there, is no prcs.surc above tho diaph- 
ragn and a positive contact is maintainod betwoon 
tho two rockors (inner and outer). Th^., movement of 
tho outer rockor Is is due to a pressurised contact 
betvoon the rockor follower and the; cccuntric provided 
on the cam-shaft of the cnglno. 

As the diaphragm is pull^.d down by th., rockor, 

vacuum is created in the chamber abovo the diaphragm 
which opens tho inlet vaavc and thoreby fuel lushcs 
inside the chamber. As the vacuum is killed duo to 
flow of fuel, the inlet veivc closos. Wow whon tho 
diaphrasa moves upward under the spring fore.' the 
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prassure in the top chamber incraasnr; riui op iw the 
outiot valVQ thereby forcini? tho fuel in lo ilu, f}on.t 

ch£®bGr of the carburettor, h^icn th: diarhra ;si in In 
tho normal position, the rockcra (ipjur , nu out or) 
hava positive) contact end th ■ diaplrr-'is -'.i • j-uUeh 


iovn due to the outer rocker hove rt .: h cp;! 
continuGS till tli^, fuol d i'cn'; V* r ; 'li.-t 

chamber of th: carbur ttcr, 

Vllion the fuel dHii rul is* iT:t th r,, !. fi ,d! e 


vaiVG is closed, the fuel in thu tou uhii h'i* not 
got rdoas.d and th, diaplira* 7 .i vill not h i.i pooiticn 
to inoVQ upward, because under th*. clrcu uhn n<; tho 
pressure on the outlet vclvo is mre ^ nd ul]‘i r.ir’in 
closed* Under these conditions tho diniilir rc-r'cins 
in tho lower position an'' thore- io nc positiv., contact 
botv/ocn bho outer ojid inner rocki-re and ‘.Um outer rocker 
kcops on having tho'froo strokes 'dthoul Unr. 

inner rocker. 

Moment a dcrrnd, is there rr«i ti.> c-Tih ■* ihvor, 
tho nGGdle volvo opens the preseuro In Vu. fu.] line 
above the outlet valve is rcloasrd, tliii u.d^rs tliu 
outlet valve open and dispbragn noves up’.-ard n^kin;; 
tho fud supply in the lino. As this haiJ no, a posi¬ 
tive contact between th^ rockers trkos plach 'iid the 
pump starts supplying the fuol ns d .scriba'! '-rli^r* 
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.:^.,QOt j lQ. Pun ,p 

This Tucl punp is usc.rt on S’'rif' liunvy d,rt 7 cejuip- 
niont such ns trucks. (It ij alc(> usc'cl on models 
of Amhussador car) These pumps arc similar to r.KCliani- 
cal t'O^'pc', iJiTih r nc^ bcin^ !:h-b rt .aabuabicn, vhich 
is Gloctricod , Th s: puvips C'Try tichor ciaphracr.i 
or a m.-.balJ-ic haLlo-'-?, bub tho TorklU'' Ls similar. 

Const ruct irJ ial J.na tn r os. ( 3oo. Fi a..... 3. 2. 2 

Sectional view of ■Cl . 0 Gt.rlc.._fu.:,j. p.vMn ; ,,, 

This pump carries a solenoid coil in its hod7j 
one end of which is c nnoctod to the haltvcrja thri>ugh 
the ignition ccJl while tho second end of the solenoid 
coil is earthed bhrc.ur)i ccnta.cb points in the punp. 

When tho ignition is switched on^ solenoid col is onor- 
giflud and a nagn^tic fir Id is sot up. Dae to this 
magnetic field a plunger moves which expands the 
iGllowa therebJ creating a vacuum inside' the bclloa^s. 
This action opens the inlet valvie and the fiiol ruSiios 
inside the bellows. The plunger’ keeps^cn noving till 
bho contacts get opened. Moment the ccnta.cts are open, 
the solenoid's nagentic field is destroyed and the 
plunger stops further travel. As the vacuum in tho 
bellows vanishes^ the inlut valve clos..s. The _ ^ _ 

return spring brings the bellows to the original pofel- 
trrn bhoroby increasing tho pressure inside the bellows. 



This rasuXts in opening of tho outlet 
of fuel to tho o-rhsmUor, ’’hi;?! tjsD bvlio'*;: e : 
its cispondod position, ooninet p.-jlritj olnr^. r, >l ■ i-c 
tho solonoid otjil ih rj'f.r, t;j A ojt : Ij. . s-i,in¬ 

to the plungcn in1 cxpoiuXon of \k : •c'^bn- , 
on, Ihc sYstui'’ Gonujnrf 5 ’ oniiii • ill I ' > '‘I* .> 


is on anj is d'na .1 u iuc '? ■, 

If thoro in no doiiOM jr-'' ^ j'..:,;ur , 

in tho fuel llnj will Inur o i ■»!;. r, ’ m h ■,; 

tho oiitlct Vfiivo to opi.nr.to and t’.lo ■•I'!} r ..i jl in 
heaping the hollows in the expandni .■-’•oittn? , rn t.hlo 
pocltion arc contact point., arc opan -Uj tl. - flnnc-r 
roraains stationary, 

Monont the dmanri ii] roc.ivO'i Ttv)- -.Ir o* rhiu'ctbor, 
the’pressure in the fuel .iin a>'V'> th'. on.id A, an-lvo 
ri,duces, this allows bjivi outlet v-v,'., i- •nn" n 1 
pressure incid! +to bcllpjw.c. Ih-o r.luri .m 

"bring tho hallows to the noddnpncd nuciti. n, n/l.Ini'; 
bhe plunger to bring the conb.-ct noinis in -i ;,n' 
position thoroby cncrgisin,, tho ^lilcno*.;? ‘11 nd 
gobting tho hollows actuabcii olactricrhly, 
ili ill 1 Pu ^ 

1, Discorn'.cb the fuol lilies, i_lut Un^- -.n'l 1'.:;. mb 
the fuel punp fror.1 onfin*'* 

2, Clean tho fuol punp extiriuil].y; 

3, HenovQ the body fixing .acT:ws t' saparric the up;' -f 
hc'dy assoably fron tho lower bodj'* nasoribly* 
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4. Unccrow the lev or housing ass nhly fixing scrovr;; 

6, Press Llov'n th>.- Jlnphra^i uain asscnbly and pull 
out bho lc.v r housing a'^soiihly, Now bhc diaphragn 
nain asscnbly enn bo taken away, 

6 . Unscrew upy,cr b' cly br-'Cket asssnbly aiip teJ:^ wit 
filbor ch"nbcr cover, gasket, micr spriu^; ■^nd 
fa Iter. 

7. Ranovj inalv plat : assaibly nor ats and j-ull - ub 
valve plate assuil'ly. 

Ins]^OG110n . J\iiri,0l.o.an3jig. /R^.i >airing nf.JhQ CoxruJiaitji 

1, Gj.oan the filbor in petrra, blow air to renove any 
clogging (UivSt, and rinse again in petrol. Clicck 
tho filter for any dmaago, if spo’ilod, replace it. 

2, Gh'rv rhnphioiri f-..r cracks, hardnc.ss, - if found 
with the abevG defect replace it obhorv.dsc reuse it. 

3. Check rliaphragn spring, the recker spring, and, filter 
spring fi-'r rust and physical damages like cracky 
breaking and narrowing near the ends. If dmaagod 
replace, 

4. Check v'ilv«.. springs for deposits. If deposits 
acre found replace the valve plate conplctcly. 

6. Check vaiLve gasket for cracks etc. If rlam.agod 
roglac G it, 

6. Check filter chajiber washer for danag,.. Replace, 
if damaged. Assemble all parts taking r.va’oj 


order. 



-t *.?<■' t 

Punp_ Wrirklne 

Tho fuel pmnps arc dosi ..-.n tn 
prossuro of 0.2 Kp/enS bo 0.25 Th. inlJ, veauun 

should be 17 to IB cr.is (.f Mofcur:/ th . on ino Ir 

miming at 1800 riin. Free irllv .,ry b i fli . n'„:rr] 

(550 rpn) shruld hh appn.x. ’ liti" ; i •..-..m! . . 

loatiii^-jrif. JiLoJ. 

1. After tho aosiribly cf the furj p" <•< i - ’ tl" 

fuciL pump tostinj' ■’1 t!f. iui , r ’ j n- ; 

and oporato tho pmip i nTin''ny ti T! h n,:, 

reading is obtained f-n vaeuun ;;i d.ij On. iv- If i-a art 
is any ffif'Vchiont of the iudicitiin, in,, i*. Ij' ,r. 
•drops, the inlet valve Is ic-kiny. lie J''*n b'lo 
valve piabe with novi packing, 

2. Connect tho fuoL punp tostin/v , "-’i.'.c to ta.*. evy 

side of tho pump of ('perabc bhc pussgt r/umril,. t-'ni 
the max. reading of 0,2 to 0,25 '/or*'’ t" in'’.‘‘hcd? 
observe for any fall in prc.Sfncr'.. Lf ''n, ''h'ji'd., 
replace the valvi. plate •■•riih na'j ^ ■'oVJ.r. 

Pit tho fuel pump on the ujoln., wh . a. .< 
and run the engine at the Idling r.^.eo i. Oh.'i the 

I 

discharge for 5 fiinutG .3 and fin-i the ‘.•.’■'.r*. .c. If the 
supply is loss, replace tn 3 Uiaphro., 1 .. 

Mo - rq bines r,n Xlia-lr.w 1 

Tho fucO. pump requires no pc.rr/i'-uirT ''ttuitiiin, 
Nevertholessj a periodical check is rec<vffu,ntlO’i by 
taking off pump cover, the sludge deposited in fuel 


/TAxW 













I'ig. 5*2.1, 

IBEX EIEO:, PUMP PAHTS 

CONSTEUCTIOmL PEATUKGS OP MECJiANIOAL 

4 

n 

PUEL PUMP 

Lower body 

2o 

Levor housing assembly complete 

3* 

Spring from main lever 

4o 

Lever housing fixing screw 

5* 

Diaphragm asbembly 

6. 

Diaphragm spring 

7. 

Metallic washer 

8. 

Sealing washer 

8* 

Screw 

lOo 

Bracket 

11. 

Bracket fixixig screw 

12. 

Brakeet assembly 

13* 

Eilter chamber cover 

H. 

Washer for filter chamber cover 

15. 

kilter 

16. 

Spring for filter 

1.7. 

Upper body assembly 

t8. 

Washer for valve plate assembly 

19. 

Valve plate assembly 

20. 

Valve plate fixing screw 

21. 

Body fixing screw 

22. 

Plange gasket. 





FILTER BOWL - 
FILTER ELEMENT 

OUTLET VALVE 

INLET VALVE - 

BELLOWS “—- 
COVER - 


armature*^ 

ELECTROMAGNET 
RETURN SPRING 
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chamber or on filter screen may be removod. The inlet 
chamber diaphragm control mechanism must be washed in 
kerosene and wetted with some thin oil, 

Kiel pump seals, evan if lightly damaged, must be 

replaced. Apply grease spiringly jn now seals before 
assembly^ If a new diaphragm has to be fitted, keep it 
in kerosene for at least fifteen minutes before assemblyi 
(NOTE i Periodical checks should be done after 6000 kms. 
and diaphragm and gaskets tu be replaced after every 20,000 
kms) * 

6 . Evaluation Questions , 

1 . What will happen if the diaphragm is not properly fitted? 

2. What will happen if the main spring loading the diaphfagm 

is not properly seated ? 

3. Why the rocker arm of mechanical fuel pump consists 
of two links ? 

4. What Ic thfl function of the locker arm spring ? 

5. What will haprien if a non specified mechanical fuel purap 
is fitted on to the veniclo ? 

-6. How will you remove the vapour lock in the fuel pump ? 

7. Explain the working urinciple of the mectianical fuel pump ? 

8 . What is the advantage of Electric Fuel Pump over the 
Mechanical Fuel Pui^p. 

9. What Is the range of pressure at which fuel pump operates ? 

10 . After how much distance, the peiiodical check of fuel 

c 

pump should be made ? 



fifeperlmeat Ho.« , 


General Qb.1ec.a:ie 

Study of Sagine ’funa up h-mtA luos. 


,Sp.ofil£l£..fikl^,te.S 

To porfona tbu tuno^up of v's.r, f i/rv' 
units of a 4~strok@ cyclu •Hikin';, 


Introduction 

Bigine Tune-up is one of In i of an 

service operations, Ttmo-up in d un "fo ”,ako the 
necessary adjustments, especial):;, tj., VijUKtaents 
which are necessary to bring an auir-w-hn^ in. into a 
URST- CLASS running condition.*’ 


It may bo noted that anur idjn.itnof. 
made to an engine when important bfvclf, 
cooling, lubrication and otdior .-jy.'.t.r.r,. 


t.: cannot be 
'.kint In. thy 


'•■.n.rnre, a 


tune-up should not be attQijptyd .u 


n.'in . ii'i’dng 


I 


leaking piston rings or nl 7 .;si l.-.-un" .r iu 
or deteetlTo radiator or water nvip. Vitl, I'a 
lubricating or ettaust systms pr . :■ r..s-.ato 
cannot be obtained, 


'Ui, buurlngsj' 
bi-ty cooling 
just simply 


file major engine systciris wrd>'l 


theaiglne Ignition and oloolrionl tytt.cs 


ii ujiu-up 


arid fuel 
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Bigine Tme-up includes testing the various cojnponents 
and accessory systens involved in engine operation. Tme- 
up goes farther than more testing, liovever. It also 
incj.udcs re-aijiuMIng or ri^nlacln* iiorts ns required 


restore new engine, porra^raanee* la soi;io c-isos^ during a 
tune-up, s^rii'U^ troubles uny ho uncovered that idll 


requi r0 naj o r lupal r ^7 rU. 


Sauipaiont 

L 'Engine (to bo tuned) on vehicle. 
2« Compression gauge 

3, Spark Plug Tester 


Tools 

L Feeler gauge 

2. Screw drivers 

3. Ring spanner set 

V 

4. Double ended spanner 
6. Snark Plug Spanner 

6. Toppet adjusting Tool - Special Tool 

7. Spark Plug gap adjusting Tool - Special tool. 
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WFg^„.Miamai 

TiiG adjustoont la dme in CJld -is vull 'is tot 

conditions. 

a. Adjustment under cold cundl ti'.^ns 

1. Remove tappet over 

2. Remove spark pluf^s 

3. Crank the enKlno ultii handlo and brln.: the piston 
of cylinder No, 1 to top dead cuitre fositirn (IDC) 

in compression stwko, 

4. Check the clearance at the feippets of inlet and 
Exhaust valves with a feeler c ’'"We and adjust these 
with the reooEunended values sitppliul by the jsanufactwii" 

5. Observe the same procedure fur cylinder Ih.. 2,3 & 4 
by bringing the piston of the rcnreofcivr cylinder to- 
ICC positions in comprussion str< kc, 

b. Adjustment under hot cinditi ins, 

1. , Run the engine for sufadmt till a sustained, 
working temperature is obtained {30 t) 8L dog. G) 

P he engine and rqiovo thotippet covor and 
the spark plugs. 



3^ Observe uiiC' sane procedure for checkifig sjsd adjusting 
tbc' tappGo clearance as u,SGd for cold condition. 



Prni;’ or 


Tap] v,‘t cJo*rna?e Inlet/Kxhaust valves --0.010” 
(0«2o4 m) 


11} itobassaJor 

Tappet clearsance Inlet/Exhaust valves = 0.015” 
(0.381 cm) 



The follo^ng mits are to bo chocked. 

1. ignite OH COIL 

2. BPAKC PLUas 

3. DISTHIBIITOR 

(i) RLstrlbutor cap 
(11) Distributor H.T* Leads 
(ill) Condenser 



[IV) HuW' 

(v) G.B. point. 

(vl) CeatiiWi Aavattos^ 
(rti) ast'dbutor -.la shaft 


This QiLpoiisieat tn'rol’^as 
m=>.a 3 sov,bl/ of the ignlttot. = 


tho 


Testing of 


tho various coapononts. 


Romo VO tlio fli fstiit ^ 1 

11 ) Talto out rotor from tH" *tft. 

11 ) Remove the C.B.Point baao pJato ''i-'"': 

condenser and torsinal by rci,o'ddd =<='■“«• 

IT^ Beniova vacuum advance maolianls® if li’-od. 

V) rnsmount C.B. Point and oondensor fr-r. tho b.-so 

/ 

platot 


Glean all parts vdth brush using 


4’ »> 


2^ nf y RV.oua comu.Oili^ 

i) Tcrnitiotl Coll 

Inspoct the bakelite insulation on uop 
ignition coil for cracks and test th. Coil on Coil 
Test Bench for proper spurkini; capability* If f 
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dcfcictivo, ifc^ (PreG^ntion Observe polarity 

[or iMltory and C.E.Point connections)» 
ii) 

I, .t-*ic.’ve the sparkplug frv^i the >sntlne and inspect 
' - Ijur tho elccLroio, 

n) Oily and black indi cateas oxtra oj's c oji'^aiption 
I.,! black indicatos rich mixture 
c'^ br'acL indicates spark plug is 0*K. 
d) whi to indicatos •'>ver heating. 

Clean tho spark Plug with a scraper, wash in 
petrol and vsand blast. 

Set the correct gap and test it on spark plug 
tester. 

If the spark ia obtained under high pressure 
(75~80 psl), it can be used, otherwise replace it. 

(N.3. the ]ife of a spark plug noraially is around 
18000 km,) 

■^ Mbutor 

i) Check all the H, T. leads for cracks. If spoiled, 
replace. 





ii) ChQclc th© distilMtor €sy'd sr^ick^. 'ini 

subjoct It to H,f, t©st far Inir-.in,, nn?-’;' !,t.c. 

It ''lefoctive, replace It, 

lii) Chock t'op spring loalel in In, c'-, b-o its 

fro© morefflent. If sticky .' r r: rln’/ iu ‘ n ,rs, r 

Iv) Chock G.B, point for pittirii:^ wo-ir mi] b:c. 

It spoiled, replace. 

v) Chock condenser on tost nciich, 11’ b, b >etivv ru] lace, 

vi) Check centrifugal retari-n’.vnnc ■ v .1 iifc.i f ^r frc-s 
lateral movment and broken sprlntn. If Intwini 
movement is hard, lubricate tisu sy3t«» an 1 if tiu 
springs are broken, replace. 

vii) Check main-shaft clouranco in the htijsiri/ b'y 

giving side motion, if there is oxcessi-'e i lay, 
replace the shaft or bush, 

viii) -Check cam cobes for wear etc. If r'Ur. b !, ruplnce 
the cam assembly, 

ix) Check vacuum advance machanism if fitted^ by sucking 
air through the pipe connection, It shaill hid 
vaccum. If faulty, replace the iMt c;mrlatuly. 

x) Asoemble the distributor by taking stops in reverse 
order, 

xi) Adjust G.B.Point gap acoor'ling to tho specifications f 

tho moving link on top of thfp^' 

• -v'y 



Rm erlmon LNo_._4^.I.l 
yiKsi syst(jm...Jmya.i 


ai 3 iriVolV(:g the cleaning n., i ^n’erhanling of the two 
major components n’’ the fuel system nanhl-'r, 

a) tir cleaner 

b] Carburettor 

A) AIR a RAWER (OVERIIAIIh) 

1, Dismount the air cleaner fn'iii the carburettor by 
loosening the clamp* 

2, Unscrew the butterfly n it and remotro the top cover, 

3, RomovG the filter olomont and clean in korosienu 
■and blow with air, 

4, Rernovo the oil, clean the sump with kerosene, 

5, Replace (be tup and bottom gaskets. 

6, iioplace the ru!)ber mounting 

7t Assemble the unit taldn: stej-s in reverse order. 

B) CAilBURETTOR (OVERHAUL) 

1, Rernovo the air cleaner from top of carburettor, 

2, Remove the carburettor from the Engine body by 
disconnecting the control linkage (accelerator 
and choke) and fuel supply line. 

3, Open the top cover and cloan the carburettor. 



-- 

4, Malce sure tm ai; thu |yts “f i r': |.*r s'-ynifi- 

cations, 

j 

5, Assmble the unit by usin ' now 

6, Bit tho carburettor on tho jfilyt I'Anlril 1 "'nl rii'ilia 
all the ODntrol connccti >ns Sr.clullir ’’’wl lliic* 

Mount the cleauel air cl-'iner 4i u .y f th. nr’ur-te 
and tiphten the clamp, 

8, Hun the engine and warm it up, 

9, iBce the engine by throttlu n!i^untuu'it( s; utJ ir»und 
600 rpm) 

. :f. Adjust the idling s crow tn Put th.j •i.nxii 'iv* s; .ul* 

11. adjust the throttle to .;ut the i llin, spud ( 500 rpfa 
or as recommended) 

Precaution; - Before the Carburettor i tine I taok.. .mru that 
the Ignition circuit is n^rructly ccnnuctud. 


/'mu/ 



jjVjdr- LC oi .’ucbl 
/ 

Tima !ip o>r the mjor engine eomponeiits oT a 2 stroke 

cT’^lo 'Dr'irj-, 

L a[ a - hlfS. iJlTiTSM 
Aik akTSk 

'Take onfc Air liltcr Trom air intake-tox loy removing the 
clamp seenrinr to the air in-take box and tho hose clip 
socurin ’ tin; rubber bellnv/s go the Carburett'^r* Take 
out filter Carbidolre* The fllbur insert is cleaned by 
shaking it and blovd.ng low pressure dry compresged 
air from bhe inside of the carbildge, 

NOTE: Air mtor shoulil not bo cleaned with potrol, water 
or oil, 

il^fib Air mtor with rubbor hose connections 
properly, 

CARBIJRSTTQ,? 

Take out carburettor from engine, Glean it with 
cleaning-solvent. Clean passages & jots with 
compressed air. A) not use wire for cleaning ^ets 
& passages. 



Cnack float, float leV'iL I'leelle, 

slide & i©ts for pnpar rkinr,; if miy ,f a! >ve 
are llamased or ^siOHl out*, *» "iofflllQ 

carburettor'aad refit it 'i iDjii'j :..itaka oanifold. 


Precautions “* 

There should not bo any i.-akaf^o ’ otwcai air cleaner 
& carburettor inlot port, 


B. iGHnoii mw\ 


SPARK PLUG Take out spark plu^^, fc » ^^sisuro it is of tie' 


correct type (as par manufocturor's rocoaracn latlon) \ i 
Clean electrodes vith cloaniiif: to>l ar* l aijust the gaj 
as per instruction manual. In etkioral it should be 
between b,4 to 0,5 mm, C2auck C,3, koints for proper ' 
working 5 if it is pltty, dean it dth nil stone for 
emery paper then adjust C,B, ]oint fn|, It should be 
adjusted as per instruct! m mannual. In gonaral the 
gap is adjusted between 0,3 t o»'1 mr.* Iho opening of 
C.B. point should start at a p-*lnt wlieri thu plstuh 
has a 4 mm, travel before T.D, G, 


NOTE',^ If the C.B. Point is pitted, rqilaco it. 
CONDMSEH 


The condenser in the ii-nitlon circuit \^lch 



aypesrs to ba a simple component has a ^^ery vital 
i'ljnoti'in t) perfom and hence should be checked 
carefilLly. A weak condenser cr short circuited 
cendonser ^dll either make the spark weak or proylde 
n-. SI,ark at all in the spark pliu% Hence with a 
faulty condenser, the consuiiptifn jf petrol will 
increase, Spark plug will get spoiled faster, 
increase in carbon deposition which in turn will 
spoil the piston rings and suffocate the exhaust 
pi^rts. Hence the importance nf the tiny condenser. 

Remove condenser from the vehicle and test it 
on the test bench f)rs 

(1) insulation breakdown 

(ii) iiow insulati ui resistance 

(iii) High series resistance 

(iv) Capacity, 

(i) Breakdown is a failure ( f the insulating mater¬ 
ial, causing a direct short between the metalli 
elements of condenser, 

(11) Low insulation resistance or leakage prevents 
the condenser from holding a charge. A cond¬ 
enser with low insulation resistance is said to 
be "weak", 

(iii) High series resistance is excessive resistance 



. to stranis ia the ^ 

in th- ' .lofuctlvo c'tuiooUon. 

nicnsor is flotoMittod by 
'lin 01""- ■ : 

the quantity o .„ 3 S.,r-j. tho o"-,"vcltf 

for a 8^’'® , p-r so ■■ tore the 

te in ^ o.* . 

oapaoltyian»nt0.2?-l®’-‘- ■ 

to 0.® ) 

„ oh-lcltV 13 * 

If tbs conlenaer ohi-na- > 

^ '•uCVA3<^ ot une 

fhp joints will ' 1, 1 

‘^oss the p aufilclt^t eleetfr; 

+ v of the condori^sor w a,.. ,, 

lability r.tacta li-.^-arato aad a . 

;lthono..",tlveo.ntaot. 

,It bo fo»e« 1 ^ q,,. hl.b the yit , ^ 

If the oondense. : «,„eapoh-« 

^II fc™ in the positive <^nthot with . 

huiia-up on the negative couihot. 

lo case the oohdensor tester ir, not av 1 , 

^ w » -f the esohdeas®’^ ' 

tom a good dischaiv.e 

in the shop, thea a g ..ffioieht duS 

^dth a 12V battery oharglnt; will t o - • 

about its writing condition. 

4 t GhecK 

It there is no discharge, repl'^^° 

H.'T. lead-, if broken replace it. 



to 3 riiiieiit Nr* j General Ol3jective s Tn study the engine 

^ T }T' rUCiiQI i r e s si on t est» 

hL-GSiffih nasioiL 

'V: '•>! tesle are possible 

Pry 'Yut session test 

V.o tj.'y. 

1, V-y o">'p roGsion ter-t. To be canlecl out ^en the 
i-uf '0 is at operating tomneraturc and battery in 
jullv charged condition, 

' The should be run for 15-31 minutes before „conducting 

v;/e wCti 

I raino’n" ai] spark ])] ugs 
‘oinoo air cleaner 

r Tu'p the uhrC'ttLe lUlly open 

4. Oh'ck thn lubricating oil for proper grade. 

Oj 'Jv'M'i'vt tnrj couiprosFion gauge to No.l cylinder spark 
pipy hole 

6 irnui fclio engine idthself starter for about D seconds 
till rr-a'clmui' ri.adlng is reached in the gauge, 

7 Ihf-d; the compression pressure in all the cylinders 
0 "' coriiscting tile compression guage to each cylinder 


in tarn. 



► 




1 ) 

11 ) 

ill) 


fte observ^a pressure 

fi 't"V\C5 ^ „ 

jeoo»»eDatd value the oo^prusauro 

pteaauxe IS 130 PBI. 
gauge uot Pe 

„ It is 

Xa oasG 1^ 
leaky valve seats, 
leaky gaslce* 

^foiB-out pist™ : 

n.iwr) 

. n .«o Hvo ^ 

II t» aajaoeut ejl a « " inCrance Is 

aassuve than the lesirod value thch 

pressur „ the t W3 

tnat the gasket het«en the 

pressure is daMged. ^ 
oonflmei by the appearance 

Test ,1 „f lubricatliid ^ 

fut heasur. quantity CIO 

,ach,cylinder through the op n„ ,«presstt 

» «• »““■ „„„.. i.» 

Lirticuiar cylinder shoving tioo rise in >- 

riTtrexfis no rise in prossur., in the evlihdur, 
Palpates that the valves arc iauUy. ac. 

necessary adjustments or ropsi 





4, ^^(95" 

A •' 

COMPRESSION TaSI 

Observation Table Nano of .Stu-lentf 

N'ua. (f engines 

S;)0clfle3 compressions psi or 


CmNDBR NO, 

K 

1 

5 

JL 

DRY TEST p 
p si/kg/ctn 

1 

5 

1 

i 

wai TEST 2 } Vairation 

psi or kg/cm 1 

_J - - 


t" 



I 

1 

5 


5 

S 


5 


1 

5 


J 


5 

il 

2 

5 


1 

1 


} 


! 

8 

3 

i 


1 

5 


5 


5 

5 


5 


1 

5 

4 

! 


I 

8 


1 


? 

8 

5 

1 


5 

5 


5 


5 

5 


5 


5 

8 ^ 
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INTERPRSIAXrON 


IMW 







^Q .*. .5....a 

nr^nnrni nbiGctivn ; Stucly of tho CArburcttcr 



n 

4 


1, To know construction and workinf; wf o'^rburattcrs 
(SolCSC and ‘IBIK) 

-t. To know various circuits of fuul Hr .j, 

3.' To know sorvicinc of ccrnurcttor. 


Tho Intornal ccmbustion cn^^no in ^ultc r,(licitivo 

to tho ratio jof fuol tc air In the nlxtiiro wliicli Is 

supplied to its cylinder and it is the funebif^ of 
^ , 

tho carburettor to maintain this ratio r.t or near 
the correct value, Tho optimum is abwib 15 ^>.;rts (by 
wciEjht) of air to 1 part of patrol, an'’ in this rai^cturo 
the amount of oxygon present la just sufficient to 
burn the potrol coriplotoLy, It nl,ht bo thrurht that 
tho QXCQSS of aib In a woolc mixture would ha ;i tvantagoous 
in ensuring compiotc combustion but any oxy an raioinlnf; 
in the eshaust gas os tends to ccnbiiio '.dth ithcr uatcrials 
causing orosicn of oxhauat valvos etc. and, hat runrrinf,. 

On the other hand the inconploto burninj; rf the petrol 
in a rich mixture loads to rapid huij d-u] of carbon 
deposits. Under normal running the A A'’ ratio v.rios 
botwcon 12:1 and 19;1, This variable daiand of A/P 
ratio depending upon tho speed, and load conditions, 
is taken care of by the device Garburcittgr, the sc 
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calloa heart of thovdiiclo. To fultili this vari¬ 
able donand, the carburottor in genorra performs tho 
following functions. 

1. Supply of rich mixturo when engine is cold at bho 
time of starting. 

2. Correction to the supply of fuel ■'•hon engine 
gets heat eel up. 

3. Supply of correct -iiuintity of fuel at idln spool, 

4. Supply of snlTlci lit fual whilo driving on hills 
or tho vciiiclo taking heavy load, 

6. Response to sucidon nee deration and supply of 
rich mixture. 

To moot these reejuiraments the carburettor is 
provided vJith following circuits, v/hich ve shall bo 
studying in this OKporiment in detail, 

1. Float circuit 

2. Idling circuit 

3. Slow speed circuit 

4. High spi.cd circuit 

5. Choke circuit 

6. AcedLcrating circuit 

a, Jk iUM rlkt. 5 

1. Sol ox Carhurottor, 

2. IBK Side Draufiit Carhurottor, 

ComprGs-Svjrw’ith hoso pipoAnfiating pump. 


3 , 



Siltala : 

1, SGrcnT Drivers of vaadoUn slzo3. 

2* Spanror sot 
3, Corniiaaticn Plior 

CloaniOfv snivont and elcth 

5. Clcardntj Tra/ 

6, Saory papfjTj 'ariory pasto and rj'>y'. 

7* Compressed air 

8, Cl or nine bnisl'i. 

^njgtniction Wortdna and tJorvioIn ■ t 
.So,1 ax Carhnrnttnr 

Rofor Ftp.. 5.1.1. rnd 5.1.2. Fir.. 5.1.3 

F. - FLOAT 

P. - KFmS VMjVS 

1. Filter Cov r Nut 

2. Copper’ SoalinR wanhoT 

3 . Firo Filter 

4. Fibro washer 

5. Float Toggle 
/ 

BlaLart ^r Systcm f I± Wo. B.i.d.) 

1. Starter air jot 

2. Start or Disc Volvo 

3. Hixturo Pas sag Q 

4. P otrol Supply 
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X.dll,n£.-to!laa (Fig. No. 5.1.5.) 

1 . Pilot jet 

2. Volume control screwi . 

3 . 'Pilot air'blood 

4. Throttle butterfly valvp, 

5. Main j ot 

6. By - PuvSs orifico 

MiUji-Suj;ip.l v --S y s t .aii ( Fig. Jj'q. 6.1.6,) 

1. Main jot 

2. Air Corroebion job 

3. Thiulsion tube 

4. Spraying Noasilo 

5. Throttle butterfly 

Aecntrator puma nvetem (Fig. No. 5.1.7.) 

1. Pump jot ' 

2. Pump Injector 

3 . ‘Dlai)hragm assanbiy 

4. pump Control rod mt. 

Servicing of Sol ox Cn.rburottor 

Circuit No. 1 FLOAT CIRCUIT 

Function ; To control tholflow of fuel to the float -• 

chamber and to maintain a correct spocifiod lcvdl-and 

to bo a rdsorvoir for the supply of 'fud of the various 

circuits, (Rofor Fig. No. 6,3,S) 





lliS .. 


Part No, Nar.io 

P Float 

P NoodLo valvo 

1, Filter Cover Nut 

2, Fine Filtor 

3, Copper scaling wasiior 

4, Fibre vashcr 

5, Float togglu 
113-ASSEMBLY 

1, Hmovo the top Plato and take our, oien' '.rllh it 

tho KcoLg valvo, Filter and Filter pliiv,, 'iriio 
out the Float- iron tho i'loat chanbor, 

2, Hgqovo tho filter plug jpd tako cut the fill nr, 
clean it, and fit di back, 

3, Inspect the noodle V'^lvo for ux-r an'i tear, stick- 
noss and prop or soatinp, Thi.; do d .no by <'.l)sing 

noodle valve ranu.Uly aiirt olouin : U* , air, 

If, any vjoar,, tear oto. Is thoro, leak' : '*.y bo 

' ebsorved. If no loakapc vrla^o is O.k, 

' Otherwise roplacc it. 

4« Chock Float for puncturo. 

Dip tho float in hrt water 

If bubbles appears, it is punebur..! roil'‘o., it* 


'If no bubbles, it is O.K. 
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(1) Ho attempt should be made to repair the 
float by vay of servicing* This uill increaso the 
weight of the fioab as well as unbalance it which 
will result in oVor rio’u of fuel in thr, chruiii'cr thereby 
increasing fuel consumption, 

(li) If dents occur on the j’loat, pub ir bhc 
boiling wator, If it got straiiditcnoa bhan raise it 
othorwiso roplaoc. (This Is possible orhy whon 
dents are large in sizo), 

5, Blow tho air vont in tiio top Plato with pressurised 
air and check for cioar flow of air, 

j. 

6 , Hcplacc the gasket vrith tho top plato. 

7, Ranovo ford-gn particlos, if any' from the float 

chsimbor, 

8 , Adjust the FuioL LovoL In Float chnmbor by adjus¬ 
ting Float Toggle. 

CIRCUIT Ho. 2 aiOKE CIHatlT/BISTARTER CIRCaiT. 

Function ; To supply rich mixture for cold starting. 
(Fud does not vaporise fully at low t oiiparaturcs 
thereby does not mix up properly with air in fine 
particlos. To make sure that fud psartldos aro 
fairly distributod with air, more cmiount of fuol is 
roquirod hcnco tho rich mixture for cold starting). 





1 , StaT:’'hQi' air 3 
2* Starter disc %'alYo 
8, Spring for loa^S-ns tli 

4. Govor along vitl"* opa*atin^ it\ 

5, Control cable (irsii'a- "nd tutar). 


QLMlQILs 

When the Icf/a' is uth<. n > r Urc, 
■valvo rotritos. The rc‘‘'"i'*n is -n-ntr 11'C* ‘ s ,, dash 

board control (Cheka) by lac/ms ef r* "Hi ccnlc* 

The starting device has two iitfereni irlllln,: hf'looi 
Ono hole is for rich strutting rixturo, vaiilo th' otlior 
is for a woakor starting r\nd IcfLing fflxtnro., 


DIS-ASSMBLIIIG « 

le, Roraovo serous to disco,nnoct the chr.ko cssuinly 
from the main bo(jy* 

2. Open tho nut of the control lovor fr n tUo dioko 
assonbly and cJismantlo tho lev or, riprln;; and tho 
chohG disc n.iongwibh the red, an 1 1,. .at ' jo disc 

•: surface for proper lap on.* sprin.d f- r nr.opa'* 
comprossion, ana the rod •'•.nd link-nr le f- r play, 

3. Repair tho disc to ohfcrun r-on sux'facoj ch'’Ji''G 
the spring for ion comprosslon, and ropl'ico tho 
link for the largo hole sino if re fuired, (Rofa" 
cling IS done by lapping tho line <jn the glass 
surface appliod with fine cnonry paste). 





'u 


Blov pi'fttiuii'itjtid air in the pasDcii^cs for air, fuel 
and i.iriii'ijrn for raioval of any forcif^n particles 
befero '.ssa'ilely, ^ 

'bci id ! t;io Divit by rollo\ri.n,' -jtcuH In ro'^ ir^ , 


o3'rlrr* 


Cf iOaiT 

function ; 
r\i,nnin,, ril; 
in froo po 


.._‘j ! jJlJHi'r oLO.'I rjfL& ; dllLii it ffj t . \.5). 

i'u siivuiy kA^ nlrburcj to the cn/pric 
idl.n ap'iod (ihjO to i^OO r] 4 i) >/ith aocoiernior 
sition. ('flircU.'lu riuttorfly vrjvc fujly ciosod) 


Zajcki 

1. Pilot :iot 

2 , Vacuum Control Screw 

3.. Pilot air 1)100(1 

4, Throttle butterfly ^fnlvc. 

5, Ham ,ict 

h, liy-Pnss urif-wo 


rs. /iCSiillhL ^ 

Bajovo nil «h: *1 loc, jds r.ciitioucd abo^o and ttio 


pilot air d 1 og <1 nercu. 

Cl ran rdl Jots -'Ith cieminp, colv 


_j_ / n P P*? VI 


n 

\j f 


4. 


pot)red ate.) 


blow tJr in 'cs rtain hcd,v 

r.asuro the prop or cloaiim^. 

Chock ail tho fihro washers. If 


and jots and 

thnSG arc soruico 


ablo roLSo otherwiso roplaco thcra. 
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6. Inspect the pilot air blood screw for carbon deposi¬ 
tion and Glean if nccossary with smooth a lory imp or 
(Zero Grado), 

6. Inspect butt erfly valv G shaft for worn out condition 
at the body ends. Roplaco the wornout butterfly 
valve Ediaft by ncirt lower size. 

7 ^ Inspect all jets for the recormiGndo.l also to not 
GCononic p erfo mane e. 

8, AssGRible all the parts by takin.ri stops in reverse 
order. 

SLOW SPEED CIRCUIT 

■Slow speed circuit Is sene as that of IrILo Dijced 
circuit. The air/fuol mixture is supplcnentcd by one 
small passage connected to idLo speed paosazo Vihen 
the throttle valve is iust opened. 

(speed 750 to 850 rpm) 

GIHCaiT HO. 4 HIGH SPHED GIRCOIT 

Function : To supply sufficient A/S' mixture to kc.cp 

the vehicle running at hif^ speed under loadod/iinlondcd 

conditions, 

OPIiiaATlON : 

With the butterfly vnlvc having its opening 
further from the slow spoed System the vontury effect 
becones great enough to draw fuel frtn the main Tuol 
jet. Fuel from the slow speed circuit starts taporing 



- 123 


off as thG ni?]oant frcn thonain fual jot TncroesGS 

and uUmatoLy tliQ slow speed systcr.i stops functioning 
conplQboly when the butterfly valvo is fully opened 
and vaGunn at the slow spcod holes is not enough to 
drop fuel in the slow speed passage. 

1^1. 5.\ 


PaITS 

1. Main j at 


2. Air corroction jot 

3. IBnulsion Tuho 

4, SErnying Ilozalo 

5, Throttle butterfly 


.Il.S-AG5litdJ3LY OF IIIQ-I 8P3ED GIRGUIT 

1. Hcr.iovc Air correction jet, 

2. Pull out Hiulsirn Tube, 

3. hc.KiVo Main j ct, 

•> 

4. Glean all the parts with cleaning solvent and 
inspect ft'.r any clogging and danage of the parts, 

6, Blow air for raioval of any foreign particles in 
all the parts, iloplace danaged/wornout parts and 
assQiblG the parts in reverse order. 

GIHCUIT MO. 5 AGGBLEitATIOB CIHGUIT (OPTlOlhiL) 

^/Jhen tho butterfly valve is opened^quickly to __ 

pro duo G rapid, ace cl oration of 'cho ongifiOj the mixture 

as supplied hy the carburettor tends to become too ' 
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J-Qoin nnr'' diat irj j.h ,.u a.. 'Ulr.t .t" t. 

rjutrjij I,.Hi .'],!Ua'"v*l fuui fco (^v.;rcH'ia ^hi'i c. M.aMcn, 
,? .r.irin Ly ''no^) I intj ihr, 


V' I ij 


FAilT>j 

1 , Purif* ,i ut 

Punp Injector 

3. mapbranri Acarnbly 

4, Punp Control n d nut 
6, Sjiray nozijlu. 


■DlsUcSjUBLY 

1, Hr ovc punp Oortrrl r(; i froii Carl)uretI m*'* Ip*-' Ibio 
rod by renr-vinr; the Ic.ck, 

(No abtcTipt choul 1 bo na-’c t'- (,])on Wn, •: ni I,, 
On tho puny control r d, '11 ion'Leo Sho ,• •jin.Lionl. 
vjill be altordd), 

2, lUnoVG Pour scro^ frc.i accolrjr'ilL n dnr_,. :; 
and dotach it from the carbur.;U' r b. ", 

3, Hciiiovo screw to trifco cut tho spray n lLIi. (r> for 
Pic. 5.1.5). 

4, Hcnpvo Punp jet 

5, HoaovG Puny Injector, 

6, Inspect cliayhrafn for cracks and flon'bjli */, 

(It Bhciild not be bar'1), 
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7, Insprot, sp/'ln" rn bho Toj.'' scrv'i'in- 

abiiil.y. In 'j-':k.on, replace a])rir;; ajoaj, vabh 

! U apb « 

B, J'lf'n' cjiriy cith ('onpros'jofl ; ir bo taiioro 

I'T'-j ■ 'i 7'!. ' ' o::. Chock noskob* 

9. h' , ' u-^votiirn ralvc oh the ;i;';7p ,'n,h'’boa 

'’■'■f' 1' '.y ijl.icinp bho ha'l in Lt'i iofl cj.] 


[jLoninp, rdr n’lth ncutii. No luaka^o, then O.K* 

0 til nx \a F3 G r G]C ac o i t. 

10, Glo-m purip ;jGb with clopininp solv&nb, Ip.ow vdth 
conprofiiod air. 

11* Assaiblc bile vhelo rnh-csaoif']y by Lakiny ctnpH 

in rovrreo ardor. 


ITBSC GA iffi iJhKFTQh 

IboK Si(,o Drauriib C-irburcUor io udoI for Larlirotta/ 
LmibyD qIux o/GuvGy.a/tdoiJOcl/Noiv Ihi.insbic/Gujata/ 

iitlas. 

.(.lo.r o r Ha.--■ i,.1.8 i.T Gfloci yiiJhi 

Thio bypo of carhurobtor consists of four main sysbcxis 

as fc-'llows ; 

1. Float systaa 

2. Starter Systaa 

3. Slow Speed syst on 

4. Main :jot syctai. 
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1 . 

Tho float gygtai ro^-ulatth. luV.1 
tiiL. flC'^t olif'iiJvjr cf tho carturctt jr. i' it 

I 

is not iiaxnfcalnori corroctly-j it will 
aiifUriG porfc^manco, A sicnlficantly ir m' j. 


1 ' I ’'"i 
‘/''I ''’>11 


rQSu.lt in a flat spot or starvation and a .ii pu ricaji./i./ 
higher level in excessive fuel consumption rnt! also 
flooding, k float level may also hn one oL' 

tho causes of starting trohlo. 

This syston operates ^Ath a noocilo volvo (II) con¬ 
trolled by a float (F) (Hof, Fig. b.j.Q). Tlu; corroot 
level of fuGl in the float chamber rloponds on i-l,; .night 
of floatj bright of noodle valve and the fchich.n ,nr; 
of tho fibre* washer. Those components ar, nanui’^cUirod 
from special matorials and calibrat(,<l to clo: aoeoi- 
fications, A filter is provided on the fuel inlot 
sido JO tako enro of fine grit of dust In Cuol .utorlnif 
tho float chambor. 


STAHim SY3 T M (CHOKE SYSTEM) 

As we know_5 oiUy the higlily voiritil o I’r.'.r.i:* n.: 
of petrol vapourisG under cold conditionc, An '''icli 
an extra supply of fudL is ropuireu to he rii-M.di eatd 
air entering tho engine sc that thr, ochuol ir-i’e j. 
mixturo in thn Combustion choiabor can ho hy 

tho spark. 
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*0 starter syst^r* permits the flow of a rich or 
;i3xtnr.o to asrist onsy storting under co] d conditions. 
To op rate uiis cyst cm, a choko knob is operated, 

V/oilc startin'--, thn aceolorator is net touched. After 
j i'uui gets w.armrd up the sysbaii siujuid 


ri 0 dl, 


u. 


>un. Pjg. b.iaO). 


v'h,/' th > cJiokG knob is in op oration, the starter 
siidoC.'O attached to the cablo is lifted up rind both 
air and fuel juassagos aro subjexiLod to engino suction. 
The air drav/n t}u'i,up;li ai-r circuit (SD) atoniseg tho 
fiuiL drawn up through starter diffuser, This abomlsod 

•Si 

fud and air drawn through tho air circuit (A) aro 
cTAulsifi (id and dischargee] through starter discharge 
hero. 


i-*- 

The ongii'io nornally rodiiircs a rdativoLy richer 
mixtiu’c at stov/ speed comparod to what it would tuiguiro 
under n^mal lui'ining conditions.. The slow speed 
Gjaten consists of an idling system and a By-pass 
systaa, Tho idling systm functions when the throttle 

slide is practicc'lly closed. 

By-^ass sysbaa functions when the throttle slide 
is sliriitly op(Dnod. 

It is for genorcCL inf'rmntion tha.t there is a 
slight difforcncQ from engine tr> engine m tho 



roquiraiicnts of idling aixturo nnd bhxs chrai.iM idth 
the ago and anginc parasictons liko igniti'ii Linuig, 
coEipnosaion prossuno otc^ An. air volun'.. control 
screw takes care of these paranoters, 

(A) iDLli'IG GIROUIT (Ref. Fig. 5.].9, 5.1.11, 5.1.]:') 

Suction of engine draws fuol turu./i tn., jJard- 
jot via no in jot (MS.) nain Diffusor (D) ‘Wid tirj 
connecting cross bole (GH.) Air is also' dra''n sinu]- 

taneously to pilot jet through air passago vi-i. 
pilot air bleed (PAB). The laiiituru gets dl.sc n'T'/jr) 

through the pilot (.lischarao orifice, Thu o.li-fviui 
nixturo ratio is controllodby a taper tipaud Air 
volanc control screw ( AFCS) vAiich co]iti\ Ifi t.io .■upplj'' 
of air QiS-y. '^Ao riiniiiun ep'.ning ■ i the thrr ttlo 
slide requirod for rolling speed is c^ntr.llc 1 nj tAe 
slovj running adjustuunt scrcjw, (SIlO. 

PY-P..S3 SYSTHvI (R of. fir .. 5.1.9, 5,1.11 ' .11 d t’. 1. ] -) 

By-pass orifice (BP) is sitiT'ti d. In . d 
under the slide. A doprossion creatu'’ . .I-' tli . JlidG 
draws the air and fuel in the sane ranner -s ;.;il'aLnod 
under idling with the adcliti'^'n that r’ixturu e'nr.i' 
through the by-pass orlfioo also, 

MAIN JRT SYSTM 

The nain jet systai bakes ca.re r,f ni::tui'-; ratios 
required for EiEPcimn power .and fuel csconor.y at hi A’* spocclb.f 
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(Ref. FIl'„ 5.1.9 and 5.1.13) 

As Hocr as in(3 sliclo is oponocl, velocity of oir 
in tjic oavnnrc.tor "borG under the sUdo I)GijinG to riso 
find Croat as Ropression (suction) ovc-r tlio main diffusor 
diic:)inr<:o trie (II!). ^hc air draKii tlirouah uain air 
bleed (I'lA) atoni3L.s the fuel drawn up throu^ii tlio 
nainjot (KS) into tbo nain diffuser (D) and ultinatoly 
in the bore of the carburettor. 


anrvicina o.f IBJiK Carbujiibko r 

jLsniiikrlinf of tn.c.aa£toMi:^ , . 

1. Lcos^jn the air bdlows fixing clonp and disconnect 

tl'iL sir b.ilcws frcii tbe carburettor. 

2. Raiovo the -^ir filter security dip and take out 


the '■'Ar cleaner Vvith ballows. 

3. Disconnect the choke cado assciably by loosoning 
the starter advapter. illso discrnrcct the accelo- 
rator cable, 

4, Rchovo the ca,rburottor fron Intake nanifold of 


0 • 


6 . 


7. 


8 . 


i,Udine by loosening the clamp screw. __ 

Roiovo top cover screws and take out top cover 

along vath spring cf slider. 

4cxiuvg float charibor cover screw and take out 


float cliaiibcr and filter, 
Heflove all ii-is like main jot, 

msconncct the st cart or slido, 


pilot 3 Gt etc, 
spring and adaptor 
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0.BP,@TAT.10 K. aii ilSC (UV.r 3UuV;iit£f) 
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SJiO, f'l.'i.U! oT bi.f.'i'iort k'.torial Gomx0ositi'ni’PurL3i\Tc)’Hanari^p/ 

' if ib Is >11 r-IVy ' ’Frcc^ution 

6GG . ■ " 1 r _ 


1 . 


Flivit 


O 


3].1(Jg 


3, PoGy 

4 , Jot 

5, il.iskots, 
packinf's & 
■fkshcr'-j 

oo 1' ovrs c« 





.MTnnrnr:!.. ((iSm) 








/■ 




i, Skccjai'/Auil pressure Ijy i* ii1.-'/c"t';'i:i''’'^ ^ /'fjj’iii' 

I'*'*''' ' 'ty y^ ■j1(/C‘' 


B\k 1 Pe::ip 
il, Flo^t level set hif)! 

iii, Puncture fleet 

iv. Restrictednovoiuiit of 
f].oat lever, 

\ 

* 

Y. Worn out or brokr,n pr 


'jv'.OiV VU t 


Yi. Loose, vorn ouL cr pitted 
sent of nf;cJ].c vUve 

Yii, Dirty vulvc set. 

'/iii, Loose nnin jet 


ii, Lie-' 1 V J 

ci,rroctiy 


iii, Roplvce 


iY, Strci.^ita leva’ il bait 
SCO thut Do -i; ‘loVuiOilt 

is free r n id-u 
V. Repl'-ee 

vi, Rcpl'Yc, V’flv .j\ t, 

Yii, Gl./'ii 
Yiii, Ti'llt,;!!, 


II. 




i, SLocliod noterin-hole i, CIlmi blu , 'SO' 

ii. Blocked cci nenisa'" hdc, ii. Glean 
, pilot jetj idl; passage 

iii, Torn out gusket iii, R.;/iece 

iv, Anyicomcctioii d intoia iv, Repl'C --r tMit, 
nanifcld Icalcayo 



Ill « ., 81 ot. Si.r.r-.rl 


i* Usd cr sizn nr nob 

or ;jct li, 7 ,n,> bi;;;j;ci'» 

ii, -ulosi; riot Del i c’f b 3 >"- 

iJDSr; 


i. Uso cerrent jcb or 
UcplacG 

ii. Clean 


iii, lorn '^iit .^br .Ms r f icUinp in, Bcpi'ico ib, in caso ci 

bhroacw spoilGd 
repair. 

iv, Wc7*n ribtini i.nrottlo n. Set lb cnrrectlT 
vali'G * 




EaxoduLcs, 

i. Less FiifiL Punp pres sure i, L Dakins cui-lot valVo ot 

fad punp correct it, 

ii. Obstruebion in fud lino ii. 01 om it 
ill. Fioa> Icvd sotting tco low iii. Set correct Icvd 

iv, WroiiG size of ncterlni^ rod iv. Use correct size, 
or j et 

V. Mia adiustnont of throttle v. Adjust corroctlly 
openin-p & nctorins^ rod. 

Vi, Obstruction 3‘n passaec of vi, Cloan it 
naberinj' jqt sIoovq 

vii Vforn cut throttle or its vii. Ohan^G it 
shaft. 


illokJllJd.JU'l 


i. Hirjh Fud Punp Pressure. 


i. 


Uso thick or gasket 
botwQon punp bocly & block. 


ii. Hif^ setting of float lovd, ii. Sot cepreot level 

iii, Gloggod not oring ,rod spring iii. Soplaca spring of fix 
or spring cone cut of Its it rifjht, , 

position. 



it/. Worn cut nctcrinp; red iv. Replace c r ru)nir Ijcsidln;;. 
end tiinixi jet cr 'bant 
netcrin^' red 

V, Sticky click'. vrlv(. v, Ly-krlcet e cii I: ’/al''c 

linka'‘crj. 

71 , Ghekv'd .',ir clcanGr Olu'^n io 

vii. Obstruction in p'isci.;c vii. Glenn th , . ■ ' - 

of cir blued hole to 
nain jet 

viii, Cro.ckGd or torn out viii, Roolacr it. 



i, Wcnic plung'.r sxirinp,, i# Repl'^c,, li. 

ii. Worn out plunger cap vast or ii. Repine,, it 

iii. Lcc'il^y feed punp valvo iii. Repine < It 

i7. Obstruction in fuel feed- iv. Cloan it 
lino 

7. Blnckod acccleratim jot v, Glfun it 

vi. Feed puiixi stroke, defective vi. Gin.ok uv. f v \u ini ('ut 

r< ck, t ^ r i.r-riJ n * . r 
diaphra.pi, 


VII. Accelerator Puup Sending t, . Rich Ilhitrr . : 

i. Bigger stroke rf ."ccolcrat'-r i, Set str lio 

ii. Bigger hole of accdLv.ratr,r il. Replace, jvt. 
jot 
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SLOW SPEED JET SYS 


TEM OF CARBURETTOR 



1 PI LOT JET 

2 VOLUME CONTROL SCREW 

3 PILOT AIR BLEED 

4 MAIN JET 

5, THROTTLE eUTTERFLY 
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PUMP JET 

PUMP JET TUBE 

PUMP INJECTOR 

NON RETURN VALVE 

DIAPHRAGM ASSEMBLE 

PUMP CONTROL ROD WITH NUT 







FlG“54-6 EXPLODED VIEW 






































































SRA *• SLOW RUNNING ADJUSlfCMT SCREW' 
N * NEED,I E VALVE 

AVCS -AiR VALUME CONTROL SCREW 
MA "MAIN AIR BLEED 
A "AIR CIRCUIT 
PAB-PILOT AIR BLEED 
F-FLOAT 






"^STARTER DIFFUSER 


S STARTER SLIDE 
5D*A!R CIRCUIT 
A”AIR CIRCUIT 








FIG.-5-1-11 


SECTIONED VIEW OF CARBURETTOR 
SHOWING SLOW SPEED SYSTEM 
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ORiFicf iM ■ i;vHl 
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PJ POINT JET 
MJ - N>AIW MT 
CH-CROGS HOLE 
m - MAIN AIR 8LE&! 





MA- MAIM A^R BLEED MJ - MAIN JET 

PAB-PI LOT AiR BLEED PJ - PIlOTjET 

DH- MAIN DfFEUSER- AVCS- A'.R VOLUME CONTROL 

-OfSCHARGE HOLE AV - A fR PASSAGE 



FIG NO - S '?-12 SECTIONED VIEVv' OF CARBURETTOR SHOWING 

5LO¥/ SPEED SYSTEM. 
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5. lAhp.t ±3 th.. fi Gi p.d.iustin,-; tlio slc\/ ninninn 
spf,Gd'? 


6 . 

7, 

8 . 

9, 


Mint i£; tho ciicci: ol li^nkln" indiotion joint? 

llc\r G^n "1 crfcctivG joint bclocptod? 

It is n cold ui-inc r-crusos to jtnrt, the ignition 
bcin- in n- cr, nhnb ±s the .irococlurr, fer st'rtinr;? 

Mipt io bic x'rrb-dMo coltsg 'f a wario onoino roiling 
b- s-^'art. aarjiniin;’: t;ir ioniti( n is cr.rrc.cb'? 


10, The (jnoir.G aC-rtG up saticfactcril^ hut mrusus 

tf run'Elculy, even when ¥am, stave blie causr ana 

xaiccly? 


11 , 


1^ 


I.L 

S'o 

,jr 


cnpbnc; rune satisfac b. rily at slcw^ end nccUun 


cearj, oub ruCnsos tr, nccacrotcj j 
h,- 9 )1 3 CPU ;j.assuning Ui u i ;nit x. 

How can the. petrol CGnsuiiptiaii he ruciiccch 


wli-t is the 
n is in ' rler? 





Sturly --f v^xii-u.': ty,', r; « ^ clut¬ 
ch go, 

g:iGgiii £_Jlb.,i cctiy c.q : 

1. In hncu the ccnstinicti n-il foTbur.c 1 ciubdici 
us'ul cn Gccctcxs, Motc-r CyclcG, 0 jx;, 

2. dis-assaiblc, inspect, reprur end r..,- 

as s 'xihl c tb V, abv v c n if nv 0 clutoli t.a, 

3. To know tbG trouble sbootlnd. 



1. With tbo vehicle stationary rn the real, ii; rrauiro 

a geo cl mount of tractive oTfort be sb*rb, Ihe 
enrollc at very L-w'spoed does not t'rou^ 

suCficiont enou/'h to nakc tlii. vdiicle n w < u tl 
read, 

2, For functienirif' qI tlKj gear h 'Xj 1.L 1’: r '"•iiIju d 
that Each tine a shift is nroensary it oh ’ll i he 
detached frmi the flow of power fr p Mu '.n in,,. 

To look oltcr th^. abevo nentirnecl funebi ns, - 
dcviccj Called ci.ucchj is iiicorporath t'^ev-r, 
the online flnhoa -hdthe yyrm h x. It 1 ’ '■ 
v-miablo frictien Cruplin, h^t\toa\ t],o drlvin ; 
and the driven noab-rs, 
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1, Sc-'''tf;.. c.lubcl! 

n, Mcitor G'^olc '::lutcli 

3, M'-pad clutch 

4, Oar clUui''?! 

iGal^ 

1 , Opon-ondocl Sp.uuior Sat 

2 , Hinc-SpnrmGr Sc't 

3 , Screw DrivoJ^ 

4, McclinMccO. cr Hydraulic Jack 
5* Lc-ck pliers 

6 . Pilc 

7. PI,' -tie ndld 

5, Torque Wrench 

9, Clutch Centrin;: bcjiirel 
30. Punch 

ConsbriiGtlc n;-a features , f the G3.utch userl en a S coot nr 

6 . 1.1 

The fifPJro / ^IVGS tlia asploclecl wiow of ri clutch used 
on a sceetcr (Bajao) 

The various cenipcncnts arc very well 'lopictocl in the 
fi^yirc-, 

■lUs-asamhl.v of t h: . dutch usoh in a .scx iotxr. 

1 , Pork tho vehicle at p re per place 

2 . Drain out the 3 car b x oil. 
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3, Open the clutGli coven 

4, amove the locklnc nut or pins by usin,' puller, 

5, Open the lochs or nuts. 

6, Take out clutch platos and .■'-ressure plnl'.os. 

7, Wash and, clean all the parts vrith a 
solvent, 

InspRctlon Hei:iair.a 

1. Inspect clutch plates for wear 

2 . Inspect pressure platos for cracks 

3, If the clutch platos are uorn out, roplacr tl;a,: 
with new platos. If cracks arc obscir/ d In pra-. 

ssuro plates replace than with ne\r pru< ur-. pi* I* ”, 

4 , Inspect clutch springs for froo-l-ongtl. :ul t^.nolon, 

If weak, replace than, 

6, Inspect all nuts for thr nets. If spoiled, r'place, 

6. Replace circlip if weak or broken 

Assanble all the, parts in th . rsver.':. ord'/r of 

I 

dis*.ii3saably. Fill up the oil to the, ru-uir ,d. l.'Vd.. 
Qlut ph , JojiJcur-lla col ers 

Tho Clutch used on Cars is a dry type disc clutcl., 
having a friction plato provided with friction rest .r- 
ials on both sides. Tho constructional fcaburun of 
this typo of clutch are clearly depicted in risuru *6,2»8, 





1. For Ai-;iboaGn.dor car first raiioTc engine frou/chc 
dinssis„and ncncssary foundation bolba aro opan.cl. 
For flnt cor we diaconn^nt the drive lines frora 

goar box side. T^kc out cross mcnihcr and gc,ai’ 
box foundation. Disconnect clutch lever end hell 
housing holt. Disconnect tho s_pccdonict>.r cable 
also. 

2. Toko out gear box. 

3 . Open the pressure plate by rernoving the round 
bolts from the flyeiied, 

4. Fit the pressuro plate in the Arbor Press and 
loosen the finger adjusting nuts. 

5. Dismanblc eye bolts, springs, pressure plate clutch 

release lever and release lever spring. 

6. Wash the clutch disc in petrol and other parts in 

kerosene oil, 

7. Inspccb all the parts for the wear, 

Inao no t io n &, RoDnlr.a 

1, Cheek the flywheel surface. If bhe flywheel surfcco 
has ho.rd spots, then toko out tho flywheel from 
the engine- and grind the surface. Take care of 
the position of 'b’kc fiyadiooL v^^ilc disraontling 
otherwise th ; balancing may bo disturbed. Replace 
the flywheel ring gear if it is damaged or worn out. 
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2* Check bile position ux rivoba, 1/ 

of th: clutch f-icini, is ;pru, th^n tl , f cin,, 
should D.; roplC’God, or r.pl'ic th . dube’s /}. , 

if noc C# u* S P ry. 

3. Ghcci; the sui-faCQ c.f the preasur*. pl"b , l‘> 5c 

has hard spots on lining, bii^ grind ‘ai.. GiU'’i’':a . 
or replace, the \?hcl' pressur: pl'vtv one ;iiVd7 if 
ncCGSsary. 

4, Check the spings and rcnl'^c . the d'^ra ".d ‘I hr, hm 
or worn out parts, 

Aaam h J.y j 

1. Luhricato eyebolt pin, 

2* Fit fingers vith strut rand ; >it'; r. tl. . 
pr OS sure plate, 

3. Put the spings in their origin,-.! n , n U,.. 

pressure plate, 

4. Fib Anti-Rattle spring (finger- r.,fcuri ^r\r.,) 
on the clutch cover. 

5. Fit_ pressure platu in bhe Arhur pr.^oo (elute:: 
fikturo) and aoply pressure on bh,. fin^' .rr; "nd 
tighten the cyebolb nuts (finger adjn':i:n; nnbo), 
MoVo the b,ar < f th Arbr r pr .uj up gr-: e ii t; 

see the Kovoroent of th rrle-so fingjjo, lliaro 

should not he, any sticking ahd or/aiont ihuad 
be froG. 




7, Adjust Ili6 lieiyht oT the Tingers according bo bhe 
recouncnclpj^ioiu ot bha nonuracturor. Kobe thab 
bln oT pH tho lingers must bo thi. smo. 

0. Lcck bnc >,.y',.~bolG nuts and, raaov^ thu pri.^sur.,, platn 
assaiibly L'rori tlio Arbor press. ; 

9. Glicck the rcleas. bearing or clutch Crirbon for its 
wear and replace if necessary. 

10. Fit the flywheel with bho engine in bhc proper position 


t,thing ch-ro of bh^ balancing mark etc. 

11. listen tho flywhool bolts or nuts by the torque 
wrench according to th: rcncmcndation of the manu¬ 
facturer. 

12. Loo’ the bolts or nuts of the flywheel. 

13. Lubricate th^ pilot bush or bearing, 

14. Fit tho clutch nsscnhly with thch^aLp of clutch 
centring t^ol to tho flyvAaeoL. Tdcc care tli.^t 
the flydiGd side of tho clutch plate should be 
at bho fly^/hc'cl side. 


15, Fit tho gearbox to th.. vehicle and bi^nten thw 


bell housing bolts. 

16 . Cheek the gear box foundation. Rcplaco it, if 
necessary. 

Cheek the dutch pedal free ploy & nahi- the nece¬ 
ssary ■adjustment sc thn,t free play is between 13 mn 
te 37 cm in to iJr In) 


f 


17 . 




TO S''r, tU „T , 

lo» M-,' ■>’ ' 

' ill '*’• ' 

,, H, drlv. JJn- ' 

-iQ Gcxmcct ^'11- 


free P-'’-^’ 










1, Clutch 
slipping 


2. Clutch dragg¬ 
ing or spinn¬ 
ing 


3, Clutch jucldor 



.-Hu i.GdjL - 


(a) No fr^c plr<y in the pedal 

Adjust peda.1 free play 

(b) Ncak pressurp springs 

Rcplaci than, 

(c) Warn ^ut clutch plate 

Rclj1-c( it, 

(d) Oil. grease etc. on 
clutch facings 

B-cplaco soaked 
plat e 

(o) ExcGasivciy warn out 
riy^ool surface 

True it, 

(a) Clutch shaft out of lino 
with engine- shaft 

(i) Replace worn out 
pil(t bearing in 
crank shaft tail 


(ii) Tilton loose holdini 
dcwn-bolts of gearboJ 

(h) Warped or donaged 
pressure plate 

Rcplac G 

(g) OjLutch plate huh binding 
cn spline, s 

Rcplac c 

(d) Clutch plate distortc,d 

Replace 

(c) Gushirn springs dniiagcd 

Replace clutch plate 

(f) Oil grease etc, on clutch 
Plato. 

Clean or replace the 
plate 

(a) Linings not making 
proper C( ntact 

(i) Replace clutch 
plate 


(ii) Replace flyvAacd. ' 
and pressure plate 

(b) Pressure plate net 
parallel mth flyvheol 

(i) Tighten 1 oso bolts 
holding.pressure 
plate with cover. 

' 

(ii) Replace/distorted 
pressure plate cover, 

(c) Buckled clutch plate 

(d) Bent clutch shaft 

Replace 

Replace 
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4.g Gti.u.ij'vii 
TrC'f’rlii: 


(n) 11 m rcl'^'' 3 f, bcrrin'{ Rc^l.^c?. 

(1) W rn rdL:,n.cio t)cai’lri" cr.rrla’ Rc,4"^- 

(o) V^rn rdf;''.s>'> Tf rl: Hd'"! 


(A) 

jUsctririoGtcd p* 'id 



return apriny, - 

C , :t 

(o) 

R(lc,'-sr f. rk loos' 

H.J c- :)d] stud 

cn bdl stud. 


ClutGli sqiiGnlts(a) 

do) 


Clutch rdcai.. hcarinj: L'lh’Gc j: jt, 

iiu^irr ,1 :,rj y lubric b ;,fl 

Pil. i Ik, arlnr, b.1 iuhricd.,/] L'niid; d. it 


(c) Hol'.asu slcavi ill 
luhricntal, 


Lli'irU:-;., It 


(h) Fisraifinivnb 


K"l: ,r ,, .r linmcnd 


6. 



os 


7 , Gcnploto 
failure c 4 
clutch 


(a) Bent clutch sh-ift 

Rpl-e it 

(h) Dofcctivo clutch disc 

Roplac It 

(^) lust in clutch 

Cl..»n r ysh it 

(1) Use of rlrid disc in-stcad 
C'f flaihlo tj^po 

b ;a the n 'ziblu disc 

(c) Unrtatch'.d sprjn"s 

?ti j , “1J1 

' *» '' 1 Jb Vi* w vj kj v u' * 1 

prill ;rj • r rqilaco it 

(f) Miu'ilifTniont 

IM- . ,r por rlirmchl 

1 

(a) Disc hub vn.m cut 

it 

(b) Frictim disc t',rn 
off or u rn cut 

ill,pi h it 

(c) Br ken serines 

li ^ l-'C., thu' 

(d) Inc( rroct '.djustn nt .f 
pros sure plat.. 

A, yi;;t it in 
,.r ^ r v'j. 


(g) InpruKr arljustn nt d 
clutch • r yzCffl 


AhjvUJG -LG 
i-r jK,rly 




Idle. it fret/ 
fP i\,jl'ico it. 






of "Fif,, 6*1,1. 
r.r/riFH Ag^EMBL ^" 

1, Loci^ing rinp,. 

2, Driven Plate 
3i Di^lve plate 

4, Driven Plate 

5, Plate 

6, Driven Plate 

7j 8, 9 'J’c 10 Hub assemblVe 
11. Bash 

12« plate with bush. 

13, SprinF 3 ATog. (only one shown) 

b y. I. 

14, CUT) for spring (only one shown), 

16, Clutch case, 

y. b b 

16, Clutch assembly (with all parts from 1-16) 
17^ Pressnre plate. 

18, SuriciF clip. 

j. t, 

191 plunger 

20, Lnver. 

^ b 

21- Clutch cover, 

22. aja'=;hGr, 

23. Snrlng, 

21. (Uutch lever ej^hornai* 














LeF,end of FI?* 

, tfev to Clntch components* 
1* Cover - O'Lutch- 

4 . «■ 

2* Leve-p ~ Release* 

•k V u* k 

3. ■R'^tainoT’ - lever, 

4. Pin Lever, 

•M. h 

5. Snrlnp. -Anti-rattle. 

6. Strut* 

7* Evebolt with nut. 

8. Plate - bea-plnp thrust* 

9P Plate - pressure* 

10, SpT’ing - Pressure plate, 

11^ Plate assembly; - driven, 

12, Lining 

4 .W . 

13, Ping assembly - thrust. 

14, Ping ~ Carbon, 

X k 

15, ■petalne'p* 

xl. Xb .bb J.*, 

16, Washer - apriufcj cever so^ew, 

17, Screw - Cover to flywheel, 

^ - X b 

18, Tiover assembly withdr'^iwfil , 

19, Bush. 

^ b XV I- 

ing nevoi L<jlh, 

21, Bolt-Lever. 

22, Nut-bolt. 


23, Cover-dust 






Clutch 

slip^.in- 


SiUltlLc JilL- tlnr for 

1) Nj free jlcj in clutch 

vjiS • 

2) Excess free piny 

3 ) VJcil? spririf^s 

4) Wrrn out sjjlincs of 

5) SticiariiT dutch 
cnhlc. 


^SjhQiLj;: 

fiaiucllcsi 

1) Acljust or repinec clut( 
pln.tc nr springs 

2) RepineQ clutch plates, 

3) Repine 0 

4) Repine 0 

5) Repine c cnblo. 


■Quest lens 

1, Hint is the ohoect cf the clutch'? 

2 , Wlint itcu shculil first h;, chcdcocl when clutch slip 
occurs? 

3, Vis^t is the effect if there is nc free r.r i/ancnt 
ef the pcd,nl nn'i lever? 

4, ft.os a clutch require nJiy lubrication? 

5, hh-^t is nrnnt by a pry nnrl wet clutch? 

6 , VJhnt is the -liffcrcnce between single plate and 
lAUltiplc plate clutch? 

7, Hew will you finr] out whether a clutch has failed? 
B, Hew will you distinyaish betwreen driving nenbor 

nn-'' driven nenber'y 

9, If the pressure springs are weak what >rill happen 
tc' the vehicle an^'' give rcss^nns? 


/TARA/ 



1. study of a cUvr-c!*- nocd oa aMopeii. 


(.j 4 


], To knowt^io-o*w'brucUo"i 0^ x c-jr;tr1fugal 
civ boil us'id, on Xnporlr., 

2* i'o kno->r tl\o vroi’l'iiU’; o*’ too ; ocvo clutch, 
.'k To rllc-aosonblo, incs.'./; :’ ut , x 1 v --nd 
ronf3scniblo the ■’hcf^c clU’J’Vh, 


3. XrtlkuiJilticiZl 

It is fin a'homntic c3Axtoii w^iicb I;; (sontrollGd 
hy tho onginc spood through the ocoalarator. vJlm 
the engine speed f.'vlln do‘.-/n, iiT<; clntcn Jr, aiito- 
tfiP+ically disengaged ''tid \.hon t.:c np.jjd ricGr. above 
■ " ■'tho‘predotomined V'^luc, tho clutch In engagod. 
Greater the contrifugal forc'; dio to liifd’or 
ongino spood, nioro povcrhil tlu. enutani. bfitwoon 
tho drjving and driven manbor:; 'ind nr!,t(jr tho 
cngagonGnt. 



1 , Screw Driver 

2, Ciutch puller 




3, Sot of Bing Spanners 

4, Set of op on-end syann.rs 

5, Friction linings 

6, Springs 

7, Circlips otc. 



Construction and working 

The simplest form of centrii’tigal clutch_consists 

1 

of two memhers, one fitted on the driving shaft and 
the other attached to driven shaft. Tho driven monher 

is just a drum which onclosos tho driving mcmher. 

The driving mcmher contains two curved shoos having 
frictional linings at their backs. The shoes aro anchorod 
at ono end to th(; back plate and are kqpt in position 
by moans of coil springs \hic.h hold tho free end, 

) 

Tho driving monher rotates with the engine 
shaft, As the engine speed increases, the shoos 
insido the driving moraher drum fly outwards duQ__to 
centrifugal force and come into contact with the 
inner surface of the driving drum, Thc_increasing_ 
centrifugal force due to hi^or engine spood, hinds 
tho driving monher with the driven member resulting 
in the moYonont of both the members and shafts at 
tho Srime speed. 

As the engine speed decreases, the centrifugal 
fO'tCQ due to which the driving and driven mouhers __ 
aiQ Connected with each other, also decreases >hijSh 

results in‘disengagement. 
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il) L'ct tno ouf'-lnG :aif' tjior t-.ko ut O'lb;-' 

(2) 0-^ fa''rcy f'l/’woJ. ' ” 

r.nsGiMy fro ; critik sb-'ft -'ji'"' * v..i i. 


r. 1., 


fiul'cli 
'f.O bish, 


(3) Disnontic al3 tho pnrts. 

(4) Eotovg spoQd, liners fron tholr pins (r/juiitj.n^- pins) 
(6) Tpj^o out starting liners raiovin: th,; oirclips. 

VhilQ roanving, take caro thot Uir; .;prin;.; (l;. 
not fly avay, 

(6) Separate out spool liners, 

(7) 1/Ihilo separating spocl liners trVo (.’/'.rr t!ir‘t the 
■balls should not fly away, 



(1) Check spring tension of spec I lin^.rr. If fnmd 
jraproper replace the entiro rn t ■‘■r tin; o^<r mgs, 

(2) Chock rour)inoss of spood liners, ; i: the,:/ ;'ra 
smooth, file it fi',r rour/inufavS, If joar L:; U,u 
much, roplaco it. 

( 3 ) Chock starting liners also for hues a, 

(4) Check clutch bdl for rrughnocs. 

ias.rm'bl.Y 

(l) Assoahlo starting linors in pn^por vny If they 
arc fittod in rev cry o vny, tho clutch i/iri not 
work. Check that damping springs are fltbocl 





proporiy. Fib olroUps o\b sbartlng llnors. 

i'LX conti'o plnoo alone lAtli spool linprs which 

0 racuntati on ]jing, wbi^o rittini: ccsni-rc 
pla,'fC;j keep in nind. that tho rib of crank slia.ft 
and contro ,_):iabG rib shou]dn,itch each other. 
k.aleQ suno that the stfirting liners aro alignocl 
with bho ccxihro plabo inner portion. This will 
bo Oono by rotating tho centro plato forward 
'nd rover so. 


(3) Make suro that bush is lubricatod wih tho groaso 
and then uounted on crarik shafb. Son thnt tho 
grsasG is appliod on tho insido ourfaco and not 
on outside surfaco. 

(4) Keep oubor plato on speed liners, and lock tho 
engino and tifjiton tho clutch'nut. 

(5) Take caro that Y-boLb is in tho ball groove 
'•'^Aiilo assembling tho clutch on crank shaft othor 

wise belt will not mount in the V-groovoJ 


J^£iluabiDQ...Qi.QS blr;Ea 

1, Wnat is meant by_contrifiigaL clutch? 

2, Distinguish between starting linors and spoocl. 
liners of the contrifugal clutch? 

3, "^f tho speed liners in centrifugal clutch are 
fibtod in a reverse way what will happen \rith - 
the vehicle? 



Expo rimen t No, 7»1 


1 • C-orujral 013.1 octivc : Study of Ge.ii* Bux 


S pecific QP.iectl'VbS : 

1, To kno¥ construotir.n and worldn-i of Gu^r B(jx and 
Ir,insfijn ctso jf Cjur whoolors. 

2. To dismantle inspect, rtpair, tost and assonblo 
Gesr Box of four wheelers. 

3« To know construction and workin-f of Goar Bux i?f 
two wheelers (Scooters and. Motor Cycle) 

h. To trouhie di ot, dismantle, lnn]'o^ct, ronair, tost 
and assemble Gear Box of two wheoli'rs. 

To 'lobermino spoefl ratios by on ^adinvarious '^oars. 


3. Introduction ! 


By solectinji the currc'Ot .;oar in tlio yrirb. y, the on'^ine 
can o])orate witli-ut strain, and drivt tlu; vohiclo under 


any conditon '/f r/^ad, spued and lt-,i,l, iBp. ndin'-; v,n 
the situation, a proper spec d rati, can 1 o se lected 
in the '^<za.v box. when a vehicle is started frm rest 
it needs mure torque at the vjh< els and maxirnuji speed 


raticj is soloctod in the 
pear chan'/ing raeohanism, 


gear x, Dependnn : on the 
the i:,-r Ih.x is . f throe types; 


1. The sliding mesh gear box. 

2. 'Jlio constant mesh gear b. x, 

3. 'Ihe synchromesh gear hox, 



Gene]*ally thu oars are tvu wheel -- drive. Four wheo] 


drive vehicles, have comhinatiun of auxiliary '^ear box 
with main ^^ear box, The auxiliary ^ear box is also known 
as transfer case. Part of the ijir/rer Is transferred to rear 
xi/heels and roiiHifijr^ to front v;h.:ols, m Lb her T^hoel drive, 
vehieJo hrr-(jvi,jg jYupo versatile. If the r-wo roaf ihoels are 
on s]ii|'(ry ovri'acd, the front 1,., cti ''io e the 

vehieJo. Therofore the voiiicle cun also n^vo .fi country 
and hilly roads without difficulty. The military vochiclGS 
and Jeep use four wheel drive. 


Jeep has three forward speeds in main trsuismissaon. 

It has two-speed transfer case vimeh provides two rUffej.rnt 
soar ration as veil as a means of power distribution froii t 
the'^main transmission to the driving axles, 'die '■i,Qr\x ratio 
chOTKo 13 made by a sliding gear which is moved by a shift 
force in the transfer case, An interlock is provided th it 
prevents using the low gear ratio unless ai-l the driving 
axles are engaged. 

Generally all ihe four-wheelers use constant rnesh and 
synchromesh-arrangement for fear box. Heavy vechicles like 
trucks generally have five fu-wrcH speeds and one reverse 
speed. On the other hatui, light vehicles like^ c^^rs have four 
ft.'rward speeds and one reverse speed, deep haS three forward 
speeds and one reverse speed along with an auxiliary gear box 



(a) Equipment : 

1, Goan Boxes of four wBeslew’s 

Z, Transfer case of Jeeq' 

3, Goal Boxes of two whcelei-’S 

^ 1 . Crane 
5 k Jaclf 
(b) Tools ; 

1, Sl' S(J h bonl'lp oudoil 

2, Socket set 

<n|i''i7lllor Sot 

Punch set 

■ft 

5, Plier andjfjct plier 

6, Screw driver set 

7, Hammo r 

8, Torque wrench 

9, Special ttjoT s kit 

( as supplier by tbf jn.niuf u; Knvi I's; 

/ 

Cons true l:i I lual Fo'akurtjS of ^ four fnivaml 


niiG 


one reversG synchromesh .qear lox are shown in 
figure '7*1,1, 



Gonshruc bioHRi. features of a b>vo .spee'3 traBSToi* case 


used an V^fillys do op R.ro slKa«in in fi,jure 7.1*2* 


lUs-asseiriigy ' (Jiat) 

1, Jll sconiipct tbe necussary parts like sneedmete'T’ 
pal'le, clutch pedal lir.ka5;, 'y'.ir 1. Irikct'C, rkmaino 

c,(;miec hj v'jj j dl fstilhiik r 'OTv, oil pipe, foinaln t;i on 

Lul tr. ,'3Gt, st'U'tci' wire, ['C'-i' liar ali'iU ri.e, IIjpu, 

c;pn 51 1 .r-! 1 1 m n .s.i n ^ l\ its. 

2. IJsr-MinMV'h c.lntclj si/-r>'i.Ycu. Ixr icar linkay. 

V 

faundatiwii, sjli'ncpr !'l•c.lCkot, I'a' srm h, cud 

bousiriK ! ol.ts, 'ilicn take ')ut peat aoz, 

' 3, Drain out the oil 

r 

if, Dlsotumeot the heli hon.sitir i'l rn the ooiihre hody, 

itemove the specduraubor support and drive shaft Hs^-rnll 


6. lake off the transiuis^on case top caver. 

7. Remove the three screws and relevant plates of 
striker rod control forks. 


8, DlsrnomiL Uausirn ssi "H c.^se near extcnslou^ tatp nlf 
the ‘gasket, the p’. slmtt rear Ivarln',. the 

( hearing thrush I'ln fji-'l iotjiirrf'nih ilng. 

Us-ing spccnal t./d, unscrew the nut .nd i-'Uan.rd 
tab washer o. ]Vom.ry shaft and then renf^ve spear...,, 
drive f>ar, 2nd gear cngegnwunh nl id.Tig bIoovc with 



the three shifting plates and tho selector fork with relevant 
striker rod, Then, remove the 1st gear fork heing careful 
nut to drop the positioning hall v/liich remains frce^ 

I 

lo'. kemove the shifting plates thrust ring, the slirlin^ sleeve 
huh with shifting plates spring, the Snd 'unr thrust ring, 
the synchronizer ring, the 2n(l ;oar with its Uisli and the 
gear thrust ring. 

11. With special toul remove I ay shaft frunt Icnrln; nut and 
take off th( tab washer. 

1 2, From the rear withdraw the lay shaft with 2n(l c^ieod guar. 

13. Slide the selector control relay lover off its support pin, 

1^. Remove ^.og shaft se] f-.1 ocknng nut, take off the cups and 
reverse control stiffening spring. 

15 . Remove the two screws and roJovanh plates socnrju'f tho gear 
shifting control dugs. Slide off du j shaft and coitict the 
dogs. 

16. Removo the two ring seals from thedr seats in housing, 

17 . Take off : the 3rd, 4-th and rcvorco strjh'M- ujth 
relevant forks and posi ti oinng tdlls, 

18, Take off front cuvor with gasket and direct drive c’naf't 
Seal. 

19 , dfiiTiuve direct drive shaft w).tli nut and hiarjni:, 

20, Remove primary shaft intovmpdi.do li'nvjior vot-iiiiT'V'iit- j at«; 



take off front roller boaring and then remove the two 
sliding sleeve stop semi rings. 

21. Slide off priraany shaft and pick up in the casing b-th 
geat synchronizer ring, 1st speed sliding gear with 
3r‘d end 4th gear sliding sleeve with the three relevant 
shjftlng plates, sleeve hub vri.th shifting plates spring, 
3rd gear synchronizer, 3rd ,,ear first blimst ring, the 
gear and tiie secoiid thrust ring. 

22. dernove the ''eaT'juz to Iniumeuh nut wu (broct flrivo sha.ft 
with sjieolal tool ml then slide off the bearing. 

23 . Undo hhu reverse shaft retaliirneufc so row find bfike off 
the shaft, wit]] gear. 

2^, BfMove the gear cluster on layshaft and drive the 

I 

bearings off the fsing. 

\ 

I nspection (Flat) 

1. Glean the parts with kerosene oil. 

2. Chock the parts for wear and breakage. 

3. Check the we^ ^ and seizure of the splined hole at 
sliding goar hub and there should not be any indentation 
on the edges of splines. 

4. Check that the 3rd, kth and 2nd gear engagement Sliding 
sleeve hubs are free fi'vjiu air; Indents, pavUonlarly on 
the sliding surface of the sleeves, See that the clear- 

f 

ance between sleeve guide groove flanks and correspfjndjng 
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hub fl,ELnks does not exceed 0.08 to o.12 mi. With a 
wear limit of 0,'020 mm. 

5* Check the primary shaft by dial indieritor for any ben A 

8. Check the reverse shaft and :ear Kishma, 'Jhc clearance 
between reverse shaft an(l.:;car bushin- shouln bo Ictween 
0.035 to 0.080 M. 

7, Check tiall and r^Jlcr lionrin'is for (7C(''ndv<' pLay, 

Ihe excessive play shculd nob cicocd o,02 iiiia. 

nadial or 0.2 mm, axial, It shwuJol not mabo .-jiy wire. 

8, Chock Byn'^hroni scr nin^s .'ind sco that they arc rr-b 
damaf^ed on the inner t-ipered suvlico and spjinw's 
meshing with the slidjug si coves. 

9, Check gear shifbjug splccb.r fi.rks and sno that bhey 
are not deformed or indented, 

( 

10, Check the striker rods and sue that tln^y slide fre;h, 
in their guide holes. 

11, Check the seals fur the wear or other dainnv). 

12, Check the cracks etc. in the casin,'. ’ 

13, Replace the damaged'and worn parts, the al 

seals and gasket. 



AssemlPlv (Plat) 


1 . Install layshaft rear roller bearing and front ball 
bearing in their seats in transmission case, 

2, Install reversG shaft and sliding gear and secure reverse 
shaft with the screw. 

3. Slide tlie gear cluster in „din ' constant mesh, 1st and 
3rd speed gears into the case. 

'h-. On the bercV', partially assemble the primary shaft 

inserting on it the follovrin.-;, parts : intemediate ball 
bearing, 3rd speed gerar, first thrust ring, 3rd speed 
gear bush and gear, 3rd speed synchronizer ring, second 
thrust ring, 3rd and 4th speed sliding sleeve hub and 
hub lock semirings. 

Install the primary shaft thus prepared in transmission 
case OTd secure the intermediate bearing plate. 

6. From the rear end install the layshaft with 2nd speed 
gear. 

7. Ihen, set in position the gear cluster previously Justalled 
and lock the layshaft tab washer and nut using special 

8. On primary shaft inshal-l In the order ! 3rd and_4th gear 
sliding sleeve with 1st ^ speed gear, placing shifting 
plates springs between sliding sleeve and splined hub; 

4tb speed synchronizer ring; priaiary shaft front roller 
bearing. 
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9» lake care, on installing the primary shatt pomponents, 
not to dislodge accidentally the sliding sleeve 

shifting plates mounted hetwen the splinod huh a^id 
3rd and '+th speed gear engagement sleeve. 

10, On constant mesh shaft inst/ill the hnll hearing using 

1 

tool. Tighten the nut with special tool then lock 
with bah washer. 

11. InsbalS tho r'on.st-iiit alintt Sf-'al in the s(jat in 
cover and secure the cover hj tc-jnmii.i aai ou o'-utral 
body after nriterposlng tho gasliet. 

U. On^pc'imary shaft rear end (outside contra-1 body) install 
in the order: 2nd gear first thrust ring, 2nfl gear ?ind 
hAsh, second thrust ring, 2nd gear synchroni ring, 
splined hub with shifting platc-s between hub rind sleeve, 
the shifting plates thrust rin'; and finally, the speedo¬ 
meter driving gear, 

13 . Tit the nut, tighteVi with wrench and lock 

with tab washer. 

11, Install the 3rd and 1th selector forks ;ind striker 
rods and secure forks to mds vn tli sr'row and lock 
plate. 

15 . In the seats on < ristiThf iust-'iH: do.; shaft uaits, 
dog shaft and, at the same tjiro, insido casing, the 
two dogs for reverse, 1st, Xnd and h th epd’dB. 
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16, Outside the casing insert; inner cup, reverse" control 
stiffening spring and outer cup. Jit and tighten the 
self-locking nut. 

17* Install the selector relay lever on its pin and secure 
with -washer and cotter pin. 

18. In tho groove on pi-'liaary shaft rear end fit the rear 
hearing retainraont ring and snap ring. 

19* Mount and secure the casing rear extension to 
central holy. 

20, Jit the primary shaft roar hall hearing in its seat 
on rear casing extension and push it against the lock 
ring. 

21'. On primary shaft install the roar seal, fo Install 
seal use special tool. ■' 

22. Install the centering ring cn primary shaft and 
lock with snap ring. 

23 . Install speedometer drive assemhly, 

24 . Secure hell housing to central body. 

27 . Insert in their scats the three striker rod positioning 
halls with relevant springs. 

j. 

26 . Remove the transmission assembly from stand, fit and 
tighten oil drain plug and fill with recommended oil. 
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27 . Fit the fill,er plug on casing right side and install 
top cover. 


28. Reverse the removal operation, 

29, Ughton tho self-locking nuts securing the [loJhlo 
joint to parkin;' brake draWi by usin", tv/Pipiiu \jr(;nch. 


30. 


Jldjust the goar shiftin', linka'o for oisinoss in 
shifting the gear. 


Care should be taken whilo fitting the now synchro¬ 
niser ring. 

For Mbassarlor Section - .F (rear he/x,.) 

Elgives exploded view and n.niio of jnrts (Fig.?. 1*3,) 


jjismantling : 

1. Dismantle the engine, bellhousing, propeller shaft 
etc, as mentioned earlier in Flat car dismantling 
experiment. 

2. Remove the taper pin Mo.135 both lover K 0.132 rind 

\ , 

shifter lever No.133 from gear box. 

3. lo remove layshaft Nu.79) take out luckin'; screw No,88, 

lake out all the components cd’ ,^oar box to the outside. 

5. Remove the clutch fork shaft if there' is any play in 
shaft and both C in bellhousing). 
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6 , To remove 2nd gear wheel from main shaft press the 
plunger (gearicckwasher) No. 67 , with the help of 
steel wire and turn lock washer (gear) No. 66 and 
take out the ?ncL gear wheel No. 63 . The same 
procedure is adopted to 3nd gear wheel as mentioned 
above. 

7. Clean and wash all tha parts in cleaning solvent,' 

INSPECTION -AND BEPAlfig 

1. Inspect the gear wheels, synchronisers, shims, ball- 
hearings and needles bushes, striking fork, key-shaft, 
main-shaft and springs, balls etc. for bhoir excess 
play, wear etc, 

2. Replace damaged, worn out broken parts while assembling, 

3 . Replace oil seals and packings as well. 

ASSEMBLY ; 

1 . Bit counter gear with roller bearing and spacer 
(keyshaft) with the steel and thrust washers. 

2, Insert main shaft assembly and top gear shaft into the 
gear box housing properly after fitting new synchronising 
rings. •'^Iso insert revepso gear properly. 

3 . Bit main shaft bearing and speedometer gear with key. 

Then tighten the nut with the proper tool and lock the 


nut. 
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4. Fit layshaft in counter fear. Care must be taken 
that the thrust washer should not fall in casini^;. 
Tighten the counter gear shaft with locking bolt. 

5. ^It extension casing along vdth xjlate and spring 
plates No. and k5'. w0.so insert main shaft rear 
bearing No, k-7 with oil seal. 

6. Fit universal joint flange Nu,^ ^0 with stool washer, 
and tighten it as per recommended to roue. 

7 . Lock the nut with split pin, Idt the fork and shifter 

' shafts in the housing and tighten the forks with screw. 
After tightening the screwjlock the screw with wire. 

NOTE 1 a) Care should be taken that the shifter 

shafts must move freely in their positions 

b) The inter-lock bolts must be insortothin the 

f 

housing before putting the shifter shafts 

8. a) Put the main body cover with three bolts and 

three springs, new gasket and tighten the 
cover bolts properly, 

b) Put extension casing cover and tighten it. 

g) Insert glands No, 134 on cross shafts with levers 
and fit the taper pin properly, 

d) Fit the speedometer pinion No.lUo ass^^mbly with 

/ 

gasket in extension casing. 
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9. Jit the bell housing \dth gear box -with a new 
gasket and new oil seal. 

10. Pill the oil to the recommended level (use S-AE 90 EP) 

11. lit tho gearbox on to the vehicle arid give linkage 
connections. 

12. Lift the Engine and fit it on to the vehicle and 
give its connections. 

13. After trial make necessary adjustment^if necessary. 

Gear Box (Two Wheelers - Lambretta ) 

Description •. 

In two wheelers like Scooters and'Motor cycles, it is 
throe or four speed gearboxes. Ihese gear boxes are cons- 
tantmesh type. In Scooter, the gear ratio (speed) is 
changed by twist grip where as in motor cycles gear ratio 
is changed by left or right foot. 

D ismantling 

1. To dismantle the clutch plates, fit clutch puller to ^ 
the clutch housing. 

2. Remove lock ring with the help of screw driver, 

3. Remove the puner from its place, 

4. Take out the clutch, pressure plates and springs. 
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^ • Eold clatcti bell housin? with proper tool & remove 
the nut after opening the thrust plate. 

6, lo remove inner & outer elutch bell housin,% insert 
proper tool into the inner bell, refit the ciiulip:'; 
xdthdraw the innor tot 11. ’itosn slidoiolT^ the fubec' i\ll, 
the bush and the shims. 


7* To remove chain d side piudes, slide out the chain 
look XJlato & uinscrey the two htdtfi TjA-lii' the ‘"Uido, 

8, To remove the jr'^ar shat’t'Siii'i'''’ri flan 'O, unscrew the 
SIX nuts which fax it to the crank case. 


9. Withdraw cluster (main) .lears with ;^Gars on lay 
shaft ( counter shaft). 


"lO.To r( 5 move the rear wheel & roar hub, looson the hub nut, 
after removing the locking plate, remove the four dome 
nuts of the rim & take out the wheel after placing the 
engine on a stand. Rempve the hub nut d witlmlraw the 
rear hub. 


11. To remove the main shaft k pinch screw which fix the 
gear change lever shaft to the externcQ. lover, take 
out the lever shaft d tapoub the main sh.aft 'with a 
plastic nallct (soft,-Hammer ), 

1 2, Cioan &. wash the pari.s in cli^RnJn^ solvent such as 
kerosene or parafin. 
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Inspection d riepairs 

1. Check the gear teeth, gear splines & inain shaTt splines, 
Lush h hearings. If necessary, replace them. 

2. (Jheck the gear chnn.ang dog for proper sliding, 
if 'ir'ijnagc is foun3, replace ;i t, 

3. Chock spring & balls fur proper functioning. 

Re place u.(l seal-3. 

5, Cl'iock hell hull sing i- crank caso cover for any 
cracks ur dfvnage. 

j^lssemhly 

ASvScmLliJ all the parts in reverse order of disraontling, 

Fill the oil to the required level. 

Gear Pox (Tvfo wheelers Ba.ia.i & Java) 

( Refer ; fig. 7 . Itl2 ; 7 . 1.14 ) 

D ism anti in hi ; ( Baja,] &■ Jawa ) 

1, Disbonnect all the cables & electrical connections 
from the engine side. 

'2. Drain the gear box oil through the drain plug & , 

close the fuel supply. 

3.'Give the support bo roar portion of the vehicle & 


remove the wheel. 



- 


Hcmove the shock absorber. 

5. lake out foundation bolt between eni'jino & chassis. 

6. Take out the engine from the vehicle. 

7. flemove' the engine block, 

8. Remove carburettor, magnet, clutch etc. 

9. Separate the two h.-avus of the ongino usen-'; proper 
tools,' Garo shun'id bo taten that the p.-u'ts should 
not get damaged. 

10. Take out gear wlnx'ls from the two halvi's. 

11. Clean & wash all the parts in defining Solvent. 

Inspection an d Repair 

1, Inspect different gears, selector assembly and 
sector C Qtc . for wear, 

2, Replace worn parts such as spring loaded balls, 
gear dog, gear splines etc, if necessary. 

3, Replace oil seals & jjackings, 

b. Change gear cables if necessary. 

A ssembl y 

1. Assemble all the parts in voverse or'kar. 

3. Care should be taken Ujat while tilling, the selector 
assembly must be in neutral position. 



j58 


TroulUe Shooilrii^ for tw wheelers 


Troubles 


Rnmedies 

1, hoisy gears 

1. irfiproper rJearonre 

i.RopldGe with 
suitable 


hetv/f'on cbjiii i'r 
flciHge 

shims. 


2* haiTiagofl ''(inr wh^-O, 

2, li’placG 


3. Horn out Jay shaft 

j, iRfjplS'Ce 


d rnajii shaft feailr 

!',s 

2. Hard gear 

Sni f'bii!”' 

1, rmproper calJe 
adjusbnient 

I.Adjust-properly 


2 . Fau] try ioner lover 

^.jkjplar.o 

j. dl^iyjll'T F.PRT'a 

1, Improper aalle 
adjusiifient 

l.Adpir7t“prL'paf’.ly 


Z, Gear selector 
worn out 

2, de place 


3. Selector spring 

3. Heplace 


weak 



t|, Vbriiout linkarp 

h, He place 


or Bushes 
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Questions : Two VJheolers 

1. What are the different methcjds to chan,'-'^o the 
gears in two wheelers ? 

2. What are the different parts in L.-rnhretta Scooter 
gear loix: ? 

3. What IS the graoo of ojl used in tv/o wheel or ojoar hox ? 
VJhat is the fijnction of ;oar sol('cb' r 7 

5. What aro the causes foo noisy gear ha ? 

What are the remeWios f< r gear slipping ? 

Questions : i'uur wheelers 

1. Wliat Is the purpose of-guar Ixjx in a vehicle ? 

2. Wtiat are the different typejs of transinissl.'lU systom ? 

3. Vfhat is the difference liotweon synchromesh ,and 
slidingmesh gear I^jX ? 

4. tihat IS the grade of oil used in the '^/uar lua ? 

5. What are the reasons f ,r sliiij ing gears ^ 

VIhab are the reasons foe sbirkiiig gf ars 7 


ZTARA/ 
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LEGfflD or Fte 7.1,1, IHAMMiaSIW GBIHS 


1, Drive Shaft, Constant mesh 
and top gear 10 splines 

2. Bearing, Drive shaft ball 

3, Nut, Bearing locking 
slotted 

4. Washer, Tab 

6, Seal, Constant mesh and 
fourth gear shaft 

6. Gear, Layshaft constant 
.mesh, first snd third 

7. Layshaft, With second gear 

8* Bearing, Layshaft rear 

roller 

9. Bearing, Layshaft front 
ball 

10 Nut Slotted 

11 Lockwasher 

12 Goar, First and reverse 

13 Gear, Second speed 

14 Bush', Primary shaft 
second gear 

15 Ring, Second speed gear 
- thrust 

16 Sleeve, Second speed gear 
sliding 

17 Hub, Second gear sliding 
sleeve 

18 Ring, Synchronizer " 

19 plate, S'econd gear synchro¬ 
nizer ring shifting 

20 Spring, Synchronizer ring 
sh'ifting plate 

21 Ring, Second speed gear 
locking plate thrust ' 

22 Gear, third speed 

23 Bush, Third 'speed gear 

24 Ring, Third‘speed gear 
thrdst 

25 Sleeve, Thibd and fourth 
speed gear sliding 


26, Hub, Third and fourth 
speed gear sliding sleeve 

27, Semi*-ring, Third and 
fourth gear sliding 
sleeve stop 

28, Ring, Synchronizer 

29, Plate, Third' and fourth 
gear synchronizer ring 
shifting 

30, Spring', Synchronizer ring 
shifting plate 

31, Shaft', Primary 

32, Bearing, Roller primary 
shaft' front 

33, Bearing', Ball primary 
shaft intermediate 

34, Nut, intermediate bearing 
shaft 

36, Lock washer 

36, Bearing, Primary shaft 
rear ball 

37, Retainer, Primary shaft 
rear bearing 

38, Snap Ring,'Primary shaft 
rear bearing retainer 
locking 

39, Seal, Primary shaft rear 

40, Sleeve Assy., Primary" 
shaft flexible coupling 

41, Nut, Sleeve 

42, Lockplate, Sleeve nut ^ 

43, Ring, Pri'mary shaft' fle¬ 
xible joint centering 

44', Snap Ring 

45. Gear Assy. Reverse idler 

46. Bush, Reverse idler gear 

47. Shaft, Reverse gear 

48. Bolt. Reverse idler gear 
shaft 

49. Washer 











LEGMD OF FIG, 7,1.3. IAMB OF THE GEARBOX 
__GOMPQUMTS 


No, jOesqriptibn 


No, Description 


1 . 

2 . 

3. 

4. 

5. 

6» 

7. 

8 . 

9. 

10 , 
11 . 
12 . 

13. 

14. 
16 . 
16. 

. 17. 
18. 
19 ; 
20 . 
21 . 
22 , 

23. 

24. 

25. 

26 . 

27. 

28, 

29. 

30. 

31. 

32. 

33. 

34. 

35. 
36 9 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 


Gearbox casing 
Stuci-exten|sion 
Plug-oil drain 
WasherAirjfin plug 
Circlip-Grain plug 
Stud-q'asiig cover 
Plug-oil filler 
Washqr'-filller plug 
Indica‘to:^-oil level 
Plug,.int^rloGk hole 
Eolt^ahcjrt-gearhox to clutch 
'Bolt-lor g-gearbox to clutch 
Cover pleasing 
Joint-clslng cover 
Bolt-iCa^ing gover 
Nut-cover-stud' 

Extension-Casing 
Bush-iqllector cross shaft 
Stud-side cover 
N ut'-E3^fcension'‘s tud 
J oin't^.'fextansion 
Bolt-'clxtension to gearbox 
Goveriaxtension side 


InserUside cover 
Dowellcover to extension 
dointl.sido cover 
Nut-sl.Lde cover stud ' 

Drain valve body / 
^Jpincl'le-drain vafve , ' 

Plat'l-drain valve 
Washier-valve body 
Circlip -Valve body 
Drive gear , 

Bearing-drfve gear 
Circlip-bearing , ■^ 
Guard-bea'ring 
Nut-bearinij - ' 

Lock wash 0 |-bearirig nut 
Roller-driying gear 
Oil seal-drive gear 
Mainshaft " " . 

Bearing-froht-maihshaft 
Guard*bearihg-froht - 
Plate-bearing-fronl 
Spring-plate-biaring front 
Giro lip -be ar ing -f r ont; 
Bearing-rear-mainshaft 
Collar-bearing rear ' , 


49. 

50. 

51. 

52. 

53. 
64. 
55. 
66 . 

57. 

58. 

59. 

60. 
61. 
62. 

63. 

64. 

65. 

66 . 

67. 

68 . 

69 . 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

80. 
81. 
82. 

83. 

84. 

86 . 

86 . 

87* 

88 , 

89, 

90. 


Oil seal-bearlng-rear 
Ihiversal aoint flan'ge 
Washer-universal joint 
flail ge ■ ■ 9 

Nut-Flange to maih shaft 
Sliding hub-top and 3rd 
Intercep'tor-top and 3rd 
Ball'-sliding hub 
Spring-hub ball 
Striking dog-top and 3rd 
Third speed gear 
Roller-gear 
Lock plate-gear 
Plunger-gear lock plate 
Spring-plunger 
Second-speed gear 
RollerAgear 
Washer-gear- 
Lock washer-gear 
Plun-ger-gear lock washer 
Spring-plunger 
Pirst”speed gear ' ' v. 

Sliding hub 1st and 2nd 
Interceptor 1st and 2nd 
Ball-Sliding hub 
Spring-Sliding hub ‘ 
Distance collar-mainshaft 
Reverse gear 
Bush-reverse gear 
ShaftAroverse gear 
Screw-rfVerse shaft 
Layshafe 
Rollers-layshaft 
WasherAlayshaft roller 
Spacer-lay shaft 
Bearing plate-large- 
layshaft front 
Bearing plate-small- 
lay shaft rear" 

Thrust Washer-large- 
lay shaft front 
Thrust washer-small- 
layshaft rear 
Gear uhit-layshaft 
Locating screw-layshaft 
Shifter shaft-top and 
3rd * * ■ , ■ 

Interlock pin-shaft 






. LEGBID OF F IG. 7,1.3. (Cant'd) 

91, Ball-shiftor shaft lie, Swivel-holt-lever 


92, Spring«shaft ball 

93, Ball-interlock 

94, Striking fork-top and 3rd 

95, Screv-striking'fork 

96, Selector-top and 3rd 

97, ScrG¥-selector 

98, Stop-fork 

99, Screw-fork stop 

100, Shifter shaft-lst and 2nd 

101, BaimShifter shaft 

102, Spring-shaft ball 

103, Striking fork-lst and 2nd 

104, Screw-striking' fork 

105, Selector-1st and 2nd 

106, Screw-selector 

107, Shifter shaft-reverse 
103, Ball-Shifter shaft 

109 , Spring-shaft-ball 

110, Shifter fork-reverse 

111, Screw-Shifter fork 

112, Selector-reverse 

113, Screw-selector 

114, Shifter lever-reverse 

115, Pin-Shifter lever 


147, Washor-special-engine 
steady 

148, Nut-engine steady' 

149, Washor-shakeproof- 
engine steady 


117, Washer-Swivel bolt 

118 , Nut-swivel bolt 

119, Selector lever-internal 

120, Taper pin-lever 

121, Plunger-lever 

122, Spring-lever plunger 

123, CnOss shaft-lever 

124, Connecting link-lever 

125, Pin-link ^ ^ 

126, Taper pin-link 

127, Shift leVar-intemal 

128, Taper pin-lever 

129, Gross shaft-shift lever 

130, Pin-Selector and shift 
lever ‘ • 

131, Taper pin-Selector and 
shift lever ‘ 

132, Selector lever-extefnal 

133, Shifter lever-external 
13'4, Gland washer-shlft lever 

135, Taper pin-external lover 

136, Speedometer gear 

137, Nut speedometer gear 

138, Lock Washer-gear hut 

139, Speed'oraeter pinion 

140, Bearing-plnibn 

141, Sleeve-pinion bearings 

142, Strap assembly-bottom- 
engine steady ' 

143, Strap-top-enginc steady 

144, Bolt-strap 

145, Nut-strap bolt ‘ 

146, Bush-rubber-engine steady 
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SPARKING PLUG - 


CRANK SHAFT 
BALL BFARINGS 

DRIVING 

WHEEL 

\ TO CLUTCH 
\ CONTROL 
\ _LEVER 


CLUTCH 



^ I ‘Si 

MULTIPLE 
' GEAR — 


/PLUG 

B LEVEL 

CVLiNDER 

HEAD 

•PISTON 


SSS5S» 


CYLINDER 

CONNECTING 

ROD 

.FLYWHEEL 

MAGNETO 

LOW TENSION 
COILS 


CRANK" 
m SHAFT 


TO GEAR 
CHANGE 
CONTROL 
TWISTGRIP 


\ 

GEAR 

SHAFT 


Ist GEAR 

V PINION \ 

^2nd GEAR 
PINION 

3rd GEAR PINION 


FIG HO-7AA3 POWER TRAIN 

BAJAJ SCOOTER. 





1 PISTON 

2. MAGNETO 

3. FLEXIBIE GABLES 

4 .SEIECTOR ASSEMBLY 
5. STEM. 


as ECTOR. 

7 SPEED GEAR 

8.2ndSP£EO GEAR 

9, TOP SPEED GEAR 

10. MAIN SHIFT 
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study of transmission (connections) 
llnicagGS 


" S^ mcLiXlc. Ot!.ij:cfcivnR i 

(i) Stufii^ of universal ooinb 

(ii) Study of slip joint 

(iii) V Study of prep oil or shaft, 

Tho universal joint Gon...sts of bwo yokes, one 
on the driving shaft and other on the rlrivcn shaft, 
and a cross shaped mGcibor called the vSpidor, The 
four ams of tho spidor, kno-wn as trunnions, are 
assonhed Into hoarings in tho ends of bho two shaft 
yokes. 

The slip joint consists of out si do splinos on 
one shaft and matching internal splinos on the mating 
shaft, Tho splines cau'sc the two shafts tq rotate 
together hut permit thG_two bo move endwiso wibh each 
other. This accommodatos any effective chango^of 
length of the prop oil or sholt duo to the novanont of 
rear Axle assomhly. 

The propeller shaft is tic driving shaft that 

connect tho gear hoK main or out put shaft to the 
I 

final reduction at the c Ics. The propdlor shaft 
may he either solid or hollow. All four idieol vehicles 


/ 





USQ hollow section ancl tho Lronly, three whoolor uso 
solifl sections. 

IqqIs Ronnj^rpr]; 

1, Circlip piior 

2, Hmior 

3, Punch 

4, Screvf I>Luv».,r anr] 

5, Spanner Sot, 

1 , Hscomicjct the belts nuts ami U-cl;iMp(,|oop) jf 

uniworsnl Joint of l-oth sides, 

2, Take c.ut propollor shaft univorsal joints /ml 
slil'i joint fron tho vdniclo, 

3, ?or openinff the univors'il jcintj TtijfHQ circlips, 
tnlto out trunnion hunrint’ (bcarinr’; cup) as 

show in Pig, 8,1,3 and 8*1,4 

4, Rgqovg cross fron the yoke 

5, Cl Gan an d wash all' th o p ar1) ;j. 

Xns:iics.tLQja 

1, Inspect slip 3oint splints frr wear 

2. Inspect propeller shaft for any h.„nd, 

3, Inspect cress for wear, 

4. RcplacG worn and daiiarprl imrts, 
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tiiG ncccOo iGllors In the h oaring races 




: ifl ihth f',-r’GasG* 

’’jt ',ic s,)jr'!n‘ irtp tto yoke of propoUor shaft 
aloT with tn’nnion cups (hearing cups). Tfilco 


caro that noocllos do not foil down-. 

3, Put circlips into the groove ahovo the cups, 

4, Fit the greaso nipplos into tho cross and slip 


joint. 

5, Apply groasQ to the slip^Joint and fit hothJhG 
nalo &nd fmalo parts. Care nust bo token that 
tho balancing narks aro alignGcl._ 

6, Fit Gonplcto assoably into the vdhiclo and tighten 

th' bolts, 


Trnubl o __shmting 


Trouble 


Cause 


Rmcciy 


1. Noisy 
Drive 


a) danags in necdlo boaring 

b) Morn splines 


2. Vibration a) Bent shaft 
in th G 

drive b) It oso flange bolts 

c) Excessive play In splines 
4 ) untalanoed propdUor sHaft 


Replace bearings 
Replace splineci noibers 
Roplac 0 shaft 
Tijfiten than 
Replace splined nemberS 
Align the narks 





j. Sea thet the pronoil a?' yhaft /ol< R ^ 

tot Yokoa shf'i.ii he parp jicltf U or i-'J -.au oti^.i.'/, 
lubricato thounltf; at appropriot., poinna j'orioui- 
caj ty* 

3 , hov&r use ole oirciins and nutdlt t* 



1, What aro the purposes of propoLlnr ft.aj'h, a-ip joiril 

V 

and universal joinb? 

2, If tho propeller shaft is not I'ro'Ori; I'l'iUicd 
vjhat will happeal? 

3, Why the prop Gil dr shaft is p;onor,alIy noriov/? 

0 

4, If ¥0 do not use slip .loint i-hvat vill hui^pori bo 
the drive? 


/TAHii/ 







Lc-Pend Fip, 8.1.2. 

C'ROS'^ ^^01^ T^^PP, HAT-nn^P.SAT, TOTAIT 

1. Tiniversal joint yoke. 

2. nntversa] joint sleeve yoke. 

- -ii 

3. Gt'css tTudnion. 

^ I 

4. Trunnion bearing. 

5. Trunnion bearing lick ring. 

6. T>Bolt. 

7. Lubrication fitting. 

8. Oil seal. 

9^ Washer- 

10. pac’-^lnf^ retainer. 

11. relief valve, 

12. Trunnion bearing rollers. 

13. Al'f' vent. 

W. W-Bcit nuts. 

X b 

13. W-Bolt washers. 









NO. 9, 'I 


* Sbudy of Eo-i' Aylc AsserriLl^ 

I 

Bp'-eiidc Objective t 

1» lo Dtucly tbo purpose, construction and operation 
of dofrerorJijil and aicle. 

To disassemble, inspect, adjust and assemble the 
dear Axle Units. 

Introduc ticn s 

/ 

The rear arJe assembly includes the differential, rear 
axles shafts and bearings, differential includes the 
tail pinion and the CroMi wheel, whore the final reduction 
at rif-dit angles takes place. The differential is a side 
gear assembly bolted to the side of the Crown wheel and 
rotates with it, Ttie differential allows the rviar ,Axle half 
shafts to rotate at different speeds but under same torque 
and comes into operation when the vehicle is taking a 
turn. On teeja the outer wheel travels more distance than 
the Inner ./peel. In case, the differential is not provided, 
the inner wheel will be made to skid, as such there will be 
faster wear of tyres and tendency of overturning. When the 
vehicle is moving straiiglit both tlie wheels should rotate 
at the same speed# In any case, the average speed of the 
two wheels is kept equal to the speed of the crown wheel.- 
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Pr^uer a'l,1ustrnont lT bn*' ^onrs of finxL drivu -nl difforontlal 
r<oars is noovjb'sary ^tnorwisu tb' jjystJM I'., (iit f urdcr 
T.Lbhin a v^?ry short tino, Ik^ro !aokl.‘jn an! r, .l,su ar^, tho 
u.,,u.,d syriptoms ..f UVcu'U^ in Lbu final .rivo ruchanises, 
adus arc- cla.ssific!! as live an*! Deai’ lyi' ft, ^inci’ thi’ rear 


axltj in ii'jst ej' tnu vehicles ip t tb«; 'Tivt. fro; tin. lover 
unit it is Imown as the Lino aylo'. 'ibe' lino Carries 

a part of the vchiclo load and .Irivos the whools a.s v/cll. 


There arc threu neUiods ■ f supi'^rtiny the hfilf shafts 
In the rear aylo case, 'Ihoy rar(' Jor.i-fli. ilan i fl'-iting 
and fully floating. Ttio inner one of tiu, half shafts in all 
the Cases aro spllnod into an'' su.jT\rte'’ Vy sun.^oars of tho 
differonti.-il assembly, 


In the SoiTil-f] oatin,a axle arrnn;a;nontr,, as a'lf’tofl ly 
cars and dc .ps, tbu. i.utt;r ena of the avlo r,lie ft is suiportea 
in the axle housing ly a sin do In-ariiva Pk. vhrul (-r huh 
is keyed un to the tapered portion at thiji o'nd. The axle 
shaft is subjected to both bundiny rn<t CtsI n. 

In tho fully floating axle armn purontj as adujited by 
Gomiaorcial -vehicles, tvu taporod Aller bearings are used 
between the outside of the axle housin: ajii tho /heel hub. 
rhe -wlioeJ 3 sro dri'^i^n thrt.ugh sjuluos at tb4s end. tl'e 
half shafe is arranged to transmit only the driving torque, 
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In case of the semifloatin,>^ a:cle to rc,riwo the axle 
shafts thevcljiclo aliould he .jacked, up^, Tfeci’e as jn Pul]'/ 
I'lcab^n^' arrarafemcnt the ayie shaft cah he removed without 
Jacking up the -vehicle. 


TOO ^iS FJCOUIflhD : 

I. Trolley Jack 

3. SiDanner sot 
(Double end) 

5 i> Hammer 
7. Socket set 

9. Plier 

II. ial Gauge and 


2, Stands 

4. Ring spanner set ^ 

6. Screw Driver 
8. Torque wrench 

10. Puller 

\ 

12, Sj^ecial tools, recommended hy 
the Manufacturer. 


Differential of Plat and Jeep 


The view of the differential with the name of 
the parts is given helow in fig. 


rj .a/i-c/. ' 13 


C 'r' 


3 -: 


ail th ^ c ' u\ 1- > 

^ Dr-sin ''.'d' i jH th,. ncue 


s ^ncr 1 ring' P 
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Disassembly 

1. Park the car the jr*,v.er ittcias '‘u,c _- 1 ] t 
jack. Drain oUt tht, (jl rpn Uj -■ ,- i . 

2. IcnioVo loth the wheels*, i''T'K-'>-e Jrir;;, 

3. Xako out the axle, shafts usln ' /aHer. 

'i. Disconnect the propeller shift. 


5. Open the differential carrit r Mi,'; fr. r; Uj. 
rear axlo housin‘% 

6. lalco out final drive asso-jdly an*! place .1 t - n the 
^proper st.and. 

7- Open the l.oarini; c.i]) t'olts O'f both sjet.f; ana ru'i ve 
the rin^ ge-ir pinj.n with dlffomitlnl ca^' asscrally. 

8. Op)en the drive pinion .shaft nut -aH take at 
universal joint flan *(,' ;-ind di’lvo ] Lnii n, 

9. Open the ring gear bolts ,and discuT)n''ct tho rin--; 
gear wheel. 

10. Remove pinion shaft from the diff .ronti d case and 
take out rliffc3rentlal pinim and dif f'opf-nti.-il ’;(ra’s, 

'll. Glean and wash ,all the partr; cn kor )Sor.o. 
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IM,7 PEC Tin' 


r-T 


ilheck Lhp '11 rt'orc.i tiel ?jn'' for i^jpar 

'171'] n 'i ec^- \uK;.:.nr ln“ 

■ f l 1 ' '' C‘ .r! . 




7'-. i' Vii'.irl "'.'i; ary nric E aoo 

■^crtr llr-r nn uub. . } 


3 . ^hcclc crrwi vhrGl, star rjn.iui 3 , 'rears and pinion 
shan't for vear a/id cracEs^if sny> 

4 . CheoE the thru sc washer For wodr, 

5 . Check hrivo innlon flsri'ie' F(,r vear„ 

6 . ilGplace the d iff a rental caQ'ior ftasket oil seal 
and woiii out or 'brokeji na>"ts. 

7. Check the axle snafts. If the axl.u shaft is bent or 
spiiiios worn out, replace it, deplace their bearing, 


if necGSsiry. 



AssomMy 


179 





1. Bit the uut'.r inner ni in ts dl > • ■ ,5 ■ '• 

« 

2. r.ln3<.-ii thf'a'h inrn-,rj I 

as shewn in fi',;- 7.1.3 t'* ’• “'r te ■ 

iriothud of the calculation sh-cn ur. ■ >' fi •. '.I,; anh 

Fi^. 9.1.6. 

Fi-. 9.1,3. 

Bifj. 9.1.^. 

Fli, 9.1.5. 

Ji-. 9.1.6. e> Ule. 

3. Fit the drive- pinion v/itn thrust 'niiu,v mi, ili*; 
l)oarin-3 on tho c^no-s with thf Sjac. c ,r h.twicn. 

Ihu bearin': shouJ.(l bo fitt(jd after librioatlr' tlK ir 
rittint^ surface. Use iiow soacor and If 1 chin ' nut. 

k. Fix the now so.'il in the l-Kiy anc Uu fit the fl-m'" -'ind 
tighten the nut with torque vm.nnh "j] j.-r Sj'.‘ciflcatlin, 
Preload the above fittnil buarin;; and: choc’/ it. ( infer 
fig. 9.1.7. to 9.1.9. ) 

) 

5. Fit the side gears with thrust washers, ilt star 
pinions rihcl thon insert star iPlnl.n S'laft. 

6. Fit the ring gear on the difforuntial caSi and tighten 
the bolts with torque wrunch at proj't;r t< rque. See 



tliat and j^dnion ■icar ar*3 pr^-^o/dy fflntcl'’eid 

7. 51b both tht£ sido bearings cn tho c,a,so irtcr lubi'lcatin'^ 
bhtilp Tit bln,’ surdaGe, 

8. Fb_b tlin r^ifforential cnso asL'enibly (n iJic difir L]al 
earner. * 

9. 81 b both side bearin'^ caps and tighten the bolts. 

10. Pit both the side oases and fit the bGarin'>; ad,pastor 
nuts. Vfith special tool check the bacldash uf the 
drive pinion and ring gear. Adjust it with the help 

of adjuster nuts as shoi^m in fig. 9.1.10. and lock them. 

11. Apply red lead paste on the ring gear and rotate the 
drive flange. By this we get the pattern on the contact 
surfaces of the teeth. Examine the pattern as shown in 
'Fig. 9.1.11. and make the adjustments indicated In the 

figuro. 


12, Pit the final drive assembly on the rear axle housing 

(use fresh gasket) and tighten the'bolts with proper 

\ 

torf;[ue. Attach the drive line. 

13, Bit one side of rear axle and its bearing with brake 
shoe plate. Kt now oil .seal, 

^k. Pour the oil in the other side for differential as per 
reciulrement (drade E.P. 90) 



>-1 


J31 


15 , 

16 , 

] 7 , 


at othc 3 r side ro'xr '■'.}do and ita b' trin, vAtii 
shot pl-ato. ^’it nov i;il stul, 

lighten plate bolts and nuts brake druifis on roMi 
sides of a3d-Q and ti.^htun UTdo nuts with terqUv wrench, 
at the split pin In the nuts» 

Mount both the wheels. 


Difforential of .limbassal>rt 

The explodad view in shown in 9,1. IS and list of 
parts is given in the adjoining table. 



JlS-4 -V 

HlxamplJ (ai 01.1; "C’ ,00-^ in. -- .I'^i in, 

= -.001 In, 

i'GW *'C" .001 in. - ''D ' jn. 

= -.004 in. 

‘•'hu oil! res'ilt-nil ; n. u 
by .005 in., thein'T-jI'n th. ricv' 
i.iust be .005 in, mi ■, ", ,th 'Lb 

.'Ue, 

(B) A.'iSTOIWO DIFFSMTIiiL AND CllOv'W 

The 'lifferentinl is assembleJ by first, inserting 
the differential '5:cars inside tbj il I'fr'rential care >/ith 
their thrust wnshers in positi ni. 

Note Wlien nav/ washers art- fiUed, it is riocdssary 
to see that they are properly beilc’ 'n 'jT i ^ nay be 
difilcult to insert the pinions. 

The differentia] pinions are no/.t inserted through 
the opening of the cage with their iistancu-piece 
and thrust washer •Xhe pinions arj then rotated 
in the cage until they register with the bolos in 
the cage for thf' shaft. 

The pinion spindle, vihich shndd bo a light push-fit 
in the cage, is then inserted, takinj care ro line up 
the locking bolt holes. 



i. 


'J.TEs- Tho falut in t iw shift .!■ i i:i 

Pit tho :"Cklri- bi3t "n ' tu^a ui t ‘‘"i 


'i ’'ll '■» .. 


i 'r^Iar 




1 ' i. 


'-1 to ? 


2 t< * th',; 

'ii’ r..>i at-'t«. 


w :i' r, 

Iht tUt ^'rj£i 

' ’ ci'U’ ( -in t'-'i ” I 'wi : ' - 

cl i!i ,jr i Lr . tT ,/% f,j >, ^ 

thecK tho cT'iVKi wUo A S<,v ti-uiu ! 

assembly on a roller fi^turf' wl^i ; i 

ing against the outer elgu r tb‘» v* ol, bh*- 

maximum permissible err r of lii .no it j ; ,()).< 

(.0^5 mm.), anl if th? fj -uri r ; i 

’ ^ • iu Ih uxcess of 

thia the crawl whutl ah-.ijl' be r .-. ; fi.the 

aifferential ongi and the riah,!o rC Ihu oa,;e diccVe! 

■ir truth. If acoestiry, Qt a ro-I-lu-.ait chfu 

PmvMed theaan,;e is true vathiii the -^re.isslble 
orrar, clear. -U parts carefully fr, r.apsMtu. ti,,. 
oroma *ecl t., the cans in a .lllTcruit , .sm,r. t. 
that l.a *ioh It »s llrst a.a.,,,, „ , 

re-oheok. Thl,s process s.h.ul., l,,, ro-,.rtoi several 

times eefjre finally dacl.ttn,; ti UsoM l the tomi 

lAiieel and pini-jn, 

fha hffarential ball rarcac, n k 

i-x races c.*n ni v ■^rosssJ on. 

If ^ how orm wheel or Oiffer .uti.al c„ -o has been 
fitted it is essential to .neasure the "C" dlmahsions 
over the dl fferentlal ball races, and "h- dimensions 





11S6 — 


fDt'i thij wirxool biick facj bj oho rioht-lMHii 

boarino iic,jr raco outsi'le fac^. 


(C) TO RSPLaGi] PIRION. 

(a) The ol'l piaion in a new axlo casing, 

(b) Now pinion /mi new matcher! sot w f bearings 
ml iistance-piece in an oil casing;, 

(e) Now pinion mi oli bearings ml I’istance-piece 
in an ol.] casing. 

(D) Old pinion an 1 new matchei set of bearings an:V 
(listmcc-pioco in an 'li casing. 

In all cases the pinion must be hot accurately in the 
axle casinremembyring that the r^U er races and 
their list.ince-pieces are suppliylin sets giving the 
correct am-.unt of pre-load on ass-iibly. They cm, 
therefore, ;mly be replaced as ''Jjts" and not individually. 

The pinions may be markod ;n their heads with one 
^f the following figures?- 

A rin^ud figure +2, +1, Zero (or no marking), 

-1, -2, ml possibly an unringed figure -2 or -1. 



.. - ■ ilS7.. - 

The "’ini n vrishei* cintr-'ls th 
i inlr/i xn r''.iif1un t. > arts L 
it is fittol ij'.tv un th-. h./' ' f .•> 
rear h-. ariii 


(.026 Kini.) ani are luarkoh n. s' \r-a 
only. 


wayj- 


! th 

‘ 1 n 

r Sj, ^ 

L 

' ■ ,u 

’0 1 , 'ina 

f v. 

«* * * i ^ 

, « 

^ tj 

ulti 

-u In i 

. , ” ry- 

w ‘ jh 

il « r 

. a r ' 


\'h. r 

.Oil in. 

or ;S v 

' . 1 ' C . oi 

nis 

•* *» .* 

in Idiij 

■' ilv ing 

ir r.c 

»-*e in til 

i( ini m 

<1 il i 

El irlrt 

.Inuxr 


racG t. tk sia.clal .lutriny pirii n r in le an' i c. in 
]r;sitio'n in the h-usin*', insertln,;, i;. |,nT-ni h 
the cover opynjnp in tho axle caha-, 

?lt th.; front bearin,: inn„r -a ^ [h. b.ajln.; 
snacer is amitt^n, because th. or^a.-ct ■ r c-n 

only b. obt-aine^i mth the Uarin, in ,^ti ni ...ai 
the universal joint aange is x-a:..’ u' ri^'ht. 

'^^0 ^no to the co .1 cnl Tf-oi 

caicuiube.i c.u ,r.sai'n a* bh.j 

bearing spacer unior this lockin: j ; ' 

at the spinpic nut ,anati.:ht.it it u t . Ive the 

correct rro-l via of 11 tr 13 m /r ( 1 * 3 . f «.^o /, 

ao in,/I . 13a t) 140 III./kg,) 

to the bearings. 




Huite the s^'infllo eicht or ten tjnms t) s^t the bt,orlnrs. 

511 the checldn,!;: flxtuce in the ixlo cover opciiin;.: "ind 
jTiaisO sure that the- ]ocating ern Diakes firir cotact lath the 
s’dt of the dimr’y* rpindle head, (coj '.'.Ll7) 

'’Mg leavuG a 'iS]' bet¥een the rmion head 
and the checkint; anvil of the flAture, ana this is the 
actual thickness of the pinion washer roqin.red for 
a standard pinJon or one that has no iaarking« 

Select a pashcr viaich will just slide between tht^e 
faces and ii.t it behind the pinion head wh® ro-asseraliingi 

'To assist manufacturing conditions it is occasionally 
necessary that a pinion be assoml] ed away from the 
standard position. If this is so the variation is marked 
''n the pinion head in a ting such as (+2)j the sign 
+ meaning that the cffltres are increased by .008 in. 
Co'^rection has to b'e made for this, and when the , 
figure is +(Plus) the amount must bo taken from 
the washer thickness and if the figure is •• (minus), 
then the amount has to he added to the w'asher thickness# 

Example (a) A washer fitting the gap of the dummy 

pinion with a marking of .127 must be replaced by 
a washer having the marking . i;S when refitting a 
pinion with the marking 2 or ^.002. 



Example (b/ 


iv^ashcr tlttim: ihi 


iv^ashcr tlttim: ihi ‘t* * f th„- 
pini^-n bo'irin: ilvj .'iV'.L . .1:^/ „,\,d 
bu r^^laof;! by a j.mL.. , , i;>;) 

\’bji tKv "ini-m mi." , r 
■t-/a b ' n i t.i liti;. 


D1 :-fl3 3v-!iib ly 

L Jack up th£ car anil put stanJs mJc-r tiii. b')«ly anJ -IraL 
jut tho oil 'jf (lifrurantial, 

2* udinvo tiu> wheels an'-Uakc tlruni by rea vin^: axle nuts. 

lise puller i’)r reni'vvlng the Irui'i, 

3, llscannoct hanl brake cables* 

4* i-kscmriect thu brake plates fr>r.i the axle hmsing, 
Oiscufinoct the rear pjpu line f’rur, tha axle housing body. 
5* Open the U-belts and take ouit axlu Inuoing tube, 

G* Taku aut leth '4du axles, 

7. Open nuts of axle of axle over stuls arnl xanovo L/H 

» 

3xle tube ami cover assanbly, 

8. Take out ring gear pinion ana (lirfer.intlal r-ago 



ISO - 


I 

- > } ../ - 

9» C^p'^i the nut reno’rin;] th? qu'^i’lor nin. (HuiO the 
fj'^nqe with sjv^cinl bool). 

10, i^orjiove the Qange mth the help of puller, 

11, llGmovo the pinion nnd tearing, 

12, lake out locking holt from the cage h..usin;. 

13, liiinove pinion pin from the cage njid clisni'intle the 
pinion along with thrust washers, 

Ik, Clean .and wash .all tlie parts in kerosene oil, 


Inspection 

It IS Seine as for ?iut, 

Assenihly 

Assomblfi all the parts in the reverse order of disassembly 
and fflcaiie different adjustment as given below, 

t 

( liefer llg. 9.1.13 to 9.1.17 ) 



]51 


Tro uble Shooting? 


Trouble 

Cause 

deiaody 

. 4 j. oisy 

‘ -ul’lldeceatiHl 

a) Wu lubricating oil in 
the differential 
housing. 

?111 the 


b) Use of poor quality 
oil 

bse specified 
oil. 


c) Wornout or damaged 
hearing. 

ik)place ' 


d) Wornout or broken 
teeth crown wheel, 

driving pinion, or 
star pinion and side 
gear. 

HejAace 


e) Less backlash between 
ring gear and piniiyH 
teeth. 

Adjust 

2, Vehicle does 
not move when 
put on gear. 

1) Broken propeller shaft 

2) Broken axle shaft 

dcplace 

Replace 


3) Broken tooth on ring, 
gear; drive pinion or 
star pinion and sun 
gear 

'te place 


- --—- . . 1 

Q uestions 

1. What is the necessity of differential in and automobile' 

2. How can wear of the ring gear and pinion be remedied ? 

3. How do you adjust - crown whool and pinion ? 

4-, What are the causes for noisy difforential *? 


IMM/ 



Final drive and differential assembly components. 


I, Adjuster lock plate 
screw'd 

3, Diner^ntial case-to- 
carri^Vqaps., 

5, Differential caT-rler. 

7 Idle pinions 
£, Side gears'. 

II. Dlf'f ereritlal case ^ 

13,Drive pinion 

15.Idle pinion shaft. 

17.Hoiler bearing outer 
ring 

19,Collapsible spacer 

21 ,Doll 0 r bearing outer r 
23,€11 seal* ' 

25, Pinion flange lockwashdr 


2) Side roller bearing 
, adlusfeT- ibck plates. 
4)‘Side roller bearing 
.adjusters 

6 ) rcHe’’ bbVlhg outer cSps 
8 ) Side g>ar thrust reshers. 
■lO)DlfTerentiarb^s 0 roller 
. Wring Inner' r'lng. 
I 2 )nlng seat. 

14)Plng gear-to-dlfferential 
case screws, 

16 )d^ 1 v 0 Din ion''rear bearing 
thrust washer! 

18 )Di'iVe pinlon^T’ear’ roller^^ 
hearing inner ting." 
2 D)brlVe pihlotfTtont roller 
bearing inner T*tng 
» 22 ) 0 tl sllnger. 

24)Drive pinion end flange 
26)SGlf-LocklBg nut. 







(A) TO Prii^LAC]!! A DIFT'MENTHL GAQli 


SolGctlni:: an. axle casing spacer 
ill '.iri'ercnliai cages are stoinDed vjith twc letters - 
:,a(i ”D'i _ togotA'.'r ’with d figure. The prefix 
”0'* !nOic'‘t' c the dimension over the differential 
bearings and the dimensional rango is from 0 in, to 
.'0 if in. 'Or' indicates the (h.meiision from the crown v/heel 
back face 'n) tho outside face of Lhe right-hand bearing 


outer race and tho rang.; is from 0 in, to +*006 in, 
Difforntlal cages can be interchanged by appljang 
the following procedure j- 

Balance the "D" dimensions of tho two cages 

t 

f d from tho result select dlffernetlai bearing spacers 
>/hich will produce the same-final location of the 
croui wile el on assembly, 

Example (1) If the "D" hlLfflsn..5ion of the old cage 

was 00ft in, and the '*D" rlimension on tha 
' new cage is ,002 in., gi-vlng a difference 
of +,003 in., then this differBnce must be. 
addoci to the old spacer thickness. 


That is to say, if tho old spacer is 
marked .503 in, the new spacer must be 
,506 in . thick. 



Exacpie (2) If thy "D" ditncniii-n 


i 


^ 


vn:, ,001 iii. an ! th / -'D" - i:,.,nrf -ri 
‘ii th.' n>'v; cifh* it ,'i . in, -’IrUi’ ?> 
liffex.^nc.. )f ~ .00* oh*. : j- 
lifferoncc toitt b-. lihuT". jt ' fr • 


th's -iivdtxl sr-ti’-.r .;OokrM,. , h'>t j 
I ' i i th', i i .ij I'"' »' ,• 

thj okj th(ji the' Hv'/,’ .‘n .'’*♦.!* '*’t;3iL d>, ,*"*01' in, 
thi ck. 


SelfcctlnK an nxlo o-jvyr .spacer 
In tlil 3 case subtract tiu- 'T)" ij , ./ ; 
'’C" aimension on both the dl an i in. 


:’r ; the 

'■'>%’ .i fit r..nlial 


ca^'es. 


ir the resultant of the hiu-n.i 
js greater than that \n the * -'i.' 
the ajde cover is than thg .i ' 
an. 1 vice-versa. 


' no fi the new tfage 
5 th(, uj',,/ opicor far 
xo ny tiiu .ifi'ereace 


Example (i) Olhj "C" ^006 in. 

~ .00] In. 


’ 3 " 




r ji ^ 


!I,jw "C" ,007 l.n. _ 


"3" In. 


- .005 in. 


i-'he rcsiatant witii 
greater by .004 in. 


th. in w naye is the 
> tui.ri f. ,ro thw* riuw 


spacer shou] 
then the ^.Id 


bo .vlO'i lit. li,y'j^in tiiicknesf 

'he. 



DIAL GAUGE 



FIG NO - 9 CHEOKING RING GEAR .MOUNTING 

flange run out 


DIAL indicator 


DUMMV PINION 





F 1 G NO “ 9 . 1.3 DETERMINING BEVEL PININN REAR BEARING 

SHIM thickness using dial gauge on 

DUMMY PINION 
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2 . a dial JNOCATOR b VALUE STAMPED 

BEVE'L PiMIOM 








HOW TO JDPTWHMTIffi ' ' ” -- 

BBMi DRIVE HKIOH THRUST RING THICICKS3S 

ID (a>) ia the rGad£i :,2 on dial indioaitoE- 
9*1 b3 ” 9* 194 ) and (b) the valni; atamped on 
pinion (Rig 9«1«4) thiclcneas (S) af thruahring to 
be Diitted is obtalnied aa lollovfs 

S = a; - ( Yj s a -Tj 

or S - a - ( - b) =: a- +b 
In other worda t 

" ID number on pinion is preceded by sign plus 
(t>) the tUiolmesB of thruab jing is obtained by 
snbatraoting the number from dial indicator reading? 

I 

- Insbted^i if number on pinion is prooedod by 
sign minus (-) the thiohaeas of thruat ring ia 
obtanned by adding the number to dial indio£[i<oor 
reading. 

Example j- if a c 2^90 mm dial indicator rcadingj and 
b « " 5 number on pinion 
then S = ai b) 

S 5* 2o90 “ ( *^0.05) 

S - 2.90 ^ OvOS 
S = 2o95 

Hence in case as thia^ a* 2.95 thioh thru^tti 
ring sSocuild be fi'ifselo 












Fig 9.1-9-Preloiding aiffsrentlal Inner case roller bearings by 
tlzhtenlnj the side ad|iisters with wrench, 

Preload (differential carrier cap divarlution) is chocked by 

by fixture shown above, 









backlash check dial gauge 


L' \' 


i . J • X ^jiVlx. i. 


*1-. iS-'?'S/: '•' \ '..■' * v'.'i 


i',ft-A -A V'’':i .i- 


*1 . •* ^ii , * • ' i 

C''^' 'tv*!- ' ' ■/ «^ ' '■“ 

ii.*f./k ^ i^v /• L\1' fi‘ * WSiw I llr’''jkt«,.Xl«A 


Flg.9-MO-Ch0cklng the ring gear-to pinion backlash, using 

fixture 

BKkUsh must range within 0,07 to 0.12mm.(.002B” tOsOO^?*), 








f 'rrit.ir tf.ickc" wish-r o«- 
j ; /i iii.il pnion \f nicesMry 
' (.0 1 ’ ‘lacMiioh, oXv’a 


c Inotsli 
rca. 


lotsli thinnor washsr be -1 
nd pinion. K r.acessary 


TOH 


' ^ . . . - . , 

' j-J (.01 ’ ,.'.jij£.!: ‘lacMiioh, oXv’a rcadjiiat bacKlash', move 

I ' nnc yo''r r',v'a'/from jJinion I'in^ ^ear toward pinion. 




K£t’ 





i hc'i‘ '■ '• ■■ '’■ I ‘ 

■ 't' .',' 1:?.^. J ■ .... .’', ; ,ifc| ■ “ . ’’ ' • r 

.<l'i ''"ovc ring gear i.'Vay trom ' '$?r j- y l^wve ring gssr foward pm- 

■C f t'ff'''‘M If :i0CG«^sary to re- i to readjust 

1“’ "V'!!a^'juat hac{<ia£h, iristall ' ’Kbaoklasii, install thinner 
iV wi thirlier washer iFi wasner beh ind pinion , 











11^4 11-410 


^ 44«4^*-4M4«4-«r4*4 44+«*4'444-44-*44*Vb-t iM*« <414-44>4 ft-H 


. «fl >* 

S ■» F 3 

C.£jSji”0TS . 

: i “ SL S- S T i S g. i 
'“.a«9-a8S?'=“ 

> Hii- irt£v^.^iaieD iSQ 


u (D a a 
jr J- Cl ill 

¥3 § c ’c 
^ > o a 

s 15 £ fi 
w U O U 


< •' ij) 0 »'J ^1 n H 4/J nO K (fl C4 6 --J «N r^ V Lpi 

I *1 *7 


‘J-'o 3 

s “ 1 

& 'i r. 
X i 

^ S 


V r 

4l £ *. 2 
£»■ tf -K ^ 


BTsfca<irs«'r2ss-B^,orT"’?l 
u t1,iJQtS6cz53zS5wO§sfllziSz 


» fi- . 

r I 


8 ^ (j 

ii:: cm c 3 If) 


^ u « J: 

-j* Z ^ 
^ O. 2 &■ 


Z “ Q t£ < 





Ir-cJ siive. M the darapei" mountins 





PiNlON 



SIGNIFICANCE OF 
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FEG 9.1 17 

(Right) THE SPEOALCHECKING FIXTURE FORDETERT/iiNING THE CORRECT SPECING 
WASHER THICKNESS IN POSITION IN THE AXLE CAING NOTETHAT ITS LOCATING TONGUE 
fS MAKING CONTACT WITH THE HEAD OF THE DUMMY PINION SPINDLE - 






i}i?j JiC 


JO u^udy t'r, (0''nor .id., of-; 
i'-rnlnng i',,. a ' vul1.>a (Gjl’}, 


i^iiXr.? * »£/l 5 

'J'o dl.'iwaitio and rGasa(ablu the Lra.dng 
of a four whoalor (Car), 


' Hi- 




BrakGS^aro provided in hho aiitonobilo to stop it 
or to rodiiCG its spood whenovor dGsirod. sTho vdhtclo 
can stop without using brakos but the stopping distancG 
will bo norci. Brakes also serve the purpose of holding 
the vehicle i/hon it has boon parked, four whedors 
aro pr /idod with service brakes and oiiiorgoncy (parking) 
brakes, Service brakes aro operated hydraulically 
whereas ai)orgericy brakes are mechanically operated. 

In soiK. Anbassador cars, hydraulicjrcssuro i3_assistod 
by a \^acuuii operated booster, whereas in thcpj^iat_^and 
Jeep it Is by pedal effort only. In four whoaLors,^ 
nochanlcal brakes are oporatGl tiy a hand lovor, Tho 
utility of bhG different braking systons dopend on tho 
requironont of tho ncchanical a^^tage in the v^iclo 
bocatiSG podal force ihich is exerted by the driver is 
limited. Hydraulic brakes have iioro ncchanical advan¬ 
tage as conpared to mechanical bmakes,^ Similarly 
vacuum brakes and air brakes, vhidi are used in buses 



aiio. L^^’acka, hayo moP'' ,-.:ckLnical ady-.ntage aj comparod 
bo h/d^au'iic .irakcs, 

l„ , r iioGlur (Cap or joep) 

2, Pr 's; u'lT' Bio odor 

I -Jack 

2. .bond:. 

3. Spann or seb 
filer 

6; ScroL" drivers 
^ \m puller 

' '■ 0 ‘bleeding tube 
2, Spi.oiol tools 

BX0'4.iidrid . __ „ . 

I'i'U '6. 10.1*1 shows difforent^parts ol tho front 
r'-'d v^Kol brake housing conplote with shoes*__ _ 
ligarc' lfdl*2 gives an exploded view of a wheal 

b/li 'coil _ _ _ _ ^ __ 

iigurn 10*1,3 gives a sectional view of a riastor 
oyd-nioro 

iioure 10*1*4 given a layout diagrari of the hand 
brake and Hydraulic Pipe connections. 














DUST COYER. 
















KEY TO HAED BRAKE AKB HYDRAULIC PIPE COHIIECTIONS 
Legend of Pig. iOJ.4 

I, Le-^rer hand braAie 2, Rod-Pawl. 

3. Bush'-Pawl rod guide 4, Spring-pawl return 

5. Uasher-pawl rod knob 6. Knob-pawl rod. 

7. Grip-brake lever 8„ Pin rod to pawl. 

9. pawl. 10. Pin-pawl fulcrum. 

II, Washer-anti-rattie-pin 12, Ratchet. 

13, pin-pivot, 14 , waeher-pivct pin. 

15. Pin-to cable, 16 Washer-pin, 

17» Screw-ratchet to body 18, Vfeeher-screw 

19 , Waaher-nprirg screw 20, Cable, 

21, Canle (LHD) 22. Hut-''d,lusting, 

23 . Spring-cable, 2^r. Waaher-oable spring, 

25 # Pairleado _ 26, Screw fairlead to floor. 

27* Washer-spring-abutment 28, IJnt-abuurnent to floor, 
to floor, 

29* Pivot-compensator, , 3C, Pu'-pivot, 

31 . Lever assembly-front >3 , Screw-ierer cl.amping, 

^ oompensating, 

32 , Lever-rear compensating. 34o Washer-syrirg-screw. 

Nut-screw 36 , Bush-iever pivot, 

37 • Washer-l^ver pivot 38^ Nut-Lever-Pivot 

39* Pipe-maater cylinder to 40, Pipe-frcmc adaptor to hose 
frame adaptor-olutch bracket-clutch, 

41 , Pipe-Prarae adamtor to 42. pipe-ra3'oe^' olyinder to three 
hose bracket-clutch(LI-ID) i’/ay connector-brake, 

43* Pipe-tliree-way conneotor 44* Pipe-thrse-wagji oonneotor to 

to stop-light swttch stop-iight switch connector(LBD) 

connector,, 

45, Pipe-stop light connector 46 , Pipe-stoplight connector to 
R/h front hose bracket L/H frame adaptor, 

47 * Pipe-L/H frame adaptor 48, Pipe-front three-way to rear 
to front hose bracket. hose bracket, 

49, Pipe-front three way to 50, Pipe-rear axle three way to - 
rear/^bracket (LED) IsJ^-zc. R/II wheel, 

51 , Pipe-rear axle three-way 52* Pipe-front wheel cylinder bridge, 
to L/H whee, 

53, Ilose-front brake. 54« Hose-rear brake, 

55* Hose-clutch’ 56, Looknut hoec. 

57 , Washer-shakeproof. 58* Gasket small brake hose. 

59, Coonector-stop light switch60, Scre-connector to frame* 

61, Washer spring sorew. 62, Grommet front valanoe, 

63 * Coonector brake through 64 Washer- shakerproof connector* 
valance - L/H, 

65 , Locknut-connector. 66, Connector-three way brake- 

tlirough frame front, ' , 

67 , Gromment-oonneotop, 68, Groimnot-through cross-meinber# 

69 * Connector-tliree way bziake 70 Screw connector^rear axle, //t? 
rear, 

71 * Washer-spring-screw* 72* Nut-screw, 

75* Strap-pipes to rear axle. 74, Switon-stop-lainp* 




"k usin^ with Dhcof: 

S, . iJonpoiioiita 14cto:i '1 Purfoco 


hhcGl Cylinder 

SJo, Coriponont Material Purpose 



Mast ur Cylinder 

S.Wo, Component Matcricil Purposo 



Eandbroko and tlydrauUc Pip g_ Layout 
S , No . Gonponort Mat orial 


Purpose 


Henarkb 


Honarks 


Eoriarks 


To IXlsnantiG, Inspect^ and roassc3:3l3lG tho Braiko 
Housing Gonploto, rna^vhjol fyimdor. 

Prncnrhiro 

Put vdiicle on the stands with the holp of 
jacks and take out v^ocals. 

2^* Take out wheal cup and ppqaso pap, 

3, Take out split pin and op on tho nut, 

4, Take out brake dnuns. Usq puller for taking 
'out roar brake drums, if nocossary, 

s; Dismantle brake _^oo3, ramove \diGdL c^lndors 
and disconnect hand, brake cables. Plug tho 
hydraulic pipe line* 

6. ‘ Glean and wash all the parts. Usojiptrol 

for washing tho broke lining and korosc^o 
oil for washing other parts. Finadly^ wash, . 
brake drums in petrol and broke rubber parts 
in spirit or brake fluid* 

7. Dismantle the -sdieeL cylinder and disassemble it. 

8. Glean and wash all the parts, 

f ^ 

Trt.qpftGtinn and Reosil ... , _ - 

1. Check lining for wear, tear or oiling. R_<^olace 
if necessary. If the lining isjbondod, rqplace 
the shoe. If the lirp.ng is riyotod, drill 
out the rivets and, replace tho lining on « 



Cl u . 




- . “ 

0 li’' (I , ^ p ■*; 'i ' 

T.n(, rj.Ajil,f tho ii/in ■, 


2, tllc r : 


>0 . 11 fi ■^ ‘'T^ I? y \' ilp, 

bCi-icUnL, or baa "rui - m. „ f.uri .t 

^'1 (ll'T.;,'' |■.‘^ ''u'lilp 'riuji' Oi0 il" 


2* obccK trc'ut L'oarin ■, fii bb^ Tr nb v-ioo.',* 

ir .\.rr;-Gub, ruiUaco. 

4, Check oil Goal -iiicl roploco bher^ if jrecossary. 

t 

6, Check flv:jxi]jlc pjp]v line or ucballic pipe 
3iaa for any pr-ssihlo 3 -.akn.’;:G. 

G. Cheek vhori cylinrior here for wear. If 
worn out, roplocc, 

7. Clicck lAictil '■'ylirio* pist-m for wear. , If 
worn cut, roplaco. 


Aa^iil'U 


1 . l^it in the wheel cylinaor. 

2, kit shoo viith return surlnpo' & mount it on 


the plate, 

3 , Fit-dmi on the axlo and tighten thG_mt 

^ ' I 

fully on the near ji^col and a rGCoirinonclocl 
preload on tho front axle ben ring,. 

4, Adjust tho brake shoe, 

5 . Connect tubes . _ > ' 

6. Pill liralio fluid in the resoririer after bleoOing 
the air at each il''eGl' and fit the‘seal in the 
master cylinder. 



\ 


‘ >1 ' 


' ] ‘J r 


! 


V' ; 


1 , I 


I- , 


TT^ J. i ' I ‘ . ' ' 'i , . ' ) I , 1 ! ' , ‘ ‘ , I ’ 

Fi’t ''.O'-a.!.: 

' 1 b r^n :F’i; usin'^' j-icl-'j;’ 


j, <, ■'Cl'’ ,L.-3 . 

To Dismanblo, Iti-saf fia::blc Inspect ;and roasscnblo 
ana ro-fit tho Master Cylinder of a 4 ^diOGlGr (Oar). 


m'snnntling nnd T)iso.ss.mIiLy 

'' I , 

1, Put thG VGdlclG on tho stands vri-tli the help 

I ^ 

of tho jacks, 

2, RmoVQ tho Master Cylinder, JSlia^ tho hydihulic 
pipe or altornativdLy drain out the by^lraulic * 

I , 1 , I ' ‘ i ' ' 

fluid GoEiplotGl'y, 

* ' I I I 

3 , Dismantio tho master cylindor after raiovlng 

, tho sonl pipe UnC) holbs and cUsconncGting 

' ' ' ' ^ 

pedal linkage, ^ „ „ 

4', nsmoVQ tho lock, open the scrox^rs and raiiovo 

' ' f j i I V ‘ ,1 I ^ ^ j 

the plate in sono Fiat Cars if they are proVodOd, 
5. Take out all the parts frem tho koc^. 

6,, Clean and wash all the parts of the master 
cylindor in sprit. 

Insnection anri ilouairs 

1. Chock master cylindor hero for wear. If worn 
out roplnOG, 



2* master cylinder piston for wear', ' 

. - — " “ ^ 

If worn out replace,' The desirable clear¬ 
ance between cylinder and piTcion is 0.003 
in, L .0 orO’1^5 in, 

1, Reasscmblo the master cylinder by putting 
the seal, talve, springy cups_eal 5 piston^ 
assembly, plain washer, circlip, dwstcover, 

and push rod, 

2, Mount it on the foundation in tho vdiicle 
and connect the linkage, _ _. . 

) 3 , Connect tho hydraulic pipe connoctions 

% Fill the master cylinder W-th the brake 
fluid recommended by the manufacturer,^ ___ 

5. Perform the bleeding test on the hydraulic 
pipo lines to ranove the air pockets in thaa, 

6, Take out the stands__and -- 

v'. lost mn the tehiole and rotloGd if necossaW 
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TroulilQ 

Possible causes 

‘iGriQciios 

LING pm TRAVEL 
QE PEDAL GOF^ NPTO 
FLOOR BOAEl 

a, JSicessiVG cloaroncG 
bedlween linings and 
dmiR 

a, Adjurt broAQS, 

1 

b, Weak Lose 

b, Replace ijith 
new liose, 


c. Looking vtiool- cylinder 

f. . • tmm 

c, Service with ^ 

\'jhcol' cylindor 
repair kit, 

/ 

d, Looking master cylinder d.Sonri'co with 

master cylinder 
' repair kit, 


G, Lcaldng stop li# _ 
switch 

Replace with 
stop light 
s\jitGh 


f, Air in systm 

f ♦ Blood the 
synbea, 


g. Blocked master cylindo: 
filler cap vent hole 

r g,Clean Vent holo 
or replace cap, 


h. Low fluid lovod in . 
master cylindor, 

t 

h,. Pill the roser- 
voir with brake 
fluid an'd bleed 
the system, 

1 

i, Wear of podol 

bush 

i, H(^laco the 
bush, 



200 
C i '■ 


Vrc'Ub'J.o, Possible cliusos 


B, SPitEfCY, SPCi'bE s. trapped In hyirauli^ 
pal system 

b, BacO-l lined slices exce¬ 
ssive gap bet'/jbcn lining 
and sboG 

c. Shoos distorted 


d. Boll mouthed, T70nr out, 
■wcalr or or ached drums 

0, Master cylinder filltor 
cap vent clogged 


r. Weak hose 


g. Weak mastc-r cylindor 
mounting (yLolding) 


h. Bent master cylinder 
push rod and clo^is* 

i. Unbeddod linings 




BRAKES PULLIEG 
(VEIGLE PULLS 
TO OEE SIDS) 


a, Uneven adiustmont 
or brakes. 


b. Tyros improperly 
inflat od \ 

- 

G, Tyro tread unevenly^vorr 
on oiibor si do "or differ 
ent type of treads 


Rixicdi OS 
^ \ 

p* lU 3 f ’ a 
s ' r ( 

RdLinc the' 
shoes pro perl; 


c. Replace the 
shoes, 

d. Replace drums. 


G, Clean vent hole 
or roplaco cap 
b] cod system, 

f, Roplaco~vath 
nuwhose, 

g, Check and 
strengthen • 
master cylin¬ 
der mounting, 

h, Ropsir push 
rod and cl.c^is, 

i, Bed linings, 


a. Adiust all the 
brakes evenly. 

b. Inflate to 

roGoinji ended 

pressure, 

c. Roplaco with 

same typo of 
treads all 
round, 



Possible causes 


d’i Grqaso or riui'3 soaked 
llriLiig oi too krak-C opi' 
' to tho diroctiou 
o' pulling, 

e. Li-Pings oP (iLfi'eronl. 
gtados on either side 
of brakes 

f. Unboddod lining 

g. Shoes wrongly fitted 


h, Rivots loose in lining 

i. WheoL cylinder piston 
seized 

j* Wheel cylinder diamotor 
difforenb on opposite 
side 

k. Clogged or restriction 
in hydraulic hose or 
bundy pipe 

l, Weak or broken shoe 
return springs. 


m. Drams oval or eccontric 

n. Loose back plato moun¬ 
ting bolts iooso shoo 
abutment ur adjuster 
housing. 


0 , Improp)3r steering 
geometry 

p. Loose or worn tie-rod 
ends 


J.W' e. i' s 

dric-C'lea i.’'!!' s 

-u ’ O'. ■-f t > Wli’f 
.dueo '.c: ,, '^ t . 
T] 'Ul ( ’ c k. 

Replace vath ro:oiiimou 

ded gf^ade of linings 
ai] round. 

f. Bod linings, 

g. Inst^l.ioarlinig 
and t'raaling shoos 
correctly, 

h. Rivet properly, 

i. Soia/ico or replace 
uheoL cyljndor, 

j. Replace mth correct 
cylindor. 


k. Cl con or roplaoo 
pipe linos. 


l, Chock anrj roplano ’ 
weak opcjn coiled I 
or cracked springs, 

m, True up or replace 

n, 4'i^at en back” plat e 
mounting bolts and 
adjustor housing 

' mountings,' If 
abuLmonb is lo'osGp_ 
roplaoo back plate, 

0 . Reset accdrclj^ng to 
spcolfica-^ion. 

p. Tighten or replace. 



Trouble 


Possible causes 




4 * Loose kinc jlu nud 
Ijufih os 

■\ LooGw vhC'lL bGsriiif^s, 
loose sLuering, loose 
L. Clainp mts.' 

s, Weak shock absorbors 


a. Incorrect grade of 
lining 

b, Distorted shoes 
c« over loaded vehicle 

d, Dragging brakes 

G. Thin drams 

f, Old hydraulic fluid 


S. HiDD PEDAL, POOR a. Incorrect brake ad~ 
BRAKING justraont 

b. Incorrect lining 


D. EADE(FADE IS A 

tmporari 
rehjgtion of ^ 

BRAKE a'FEGTIVE, 

Nsss resulting 

PROM HEAT) 


c. Grease or fluid soak¬ 
ed lining 


Ir R:pL''' - pins find 

IjuSlj. Oic' 

I,'. A'liusi vjbe-erL boarinp^, 
adjust BDoering and 
tlj^ten 'TJ' clfflup nuts, 

1 , RopJaco, 


, Replace uj.th recoM- 
ended grade of lin¬ 
ing, 

, Bopiace shoos 

, Load the: vtiiclo to 
bh Q rccornondod fVw» 

[. Adjust or correct the 
cause, 

i. Replace drums 

. Replace with liev 
fluid. 


, Adjust th Q brakes 


, Replace wj-th recoiiim- 
onded, lining, 

c, Resedy the oaUS'O'for 
grease or fluid_leek 
and r opine e lining 



Trouble 


Poi^sible Crauses 


fi cm cell os 




« n^riNiinifW’a*»w h 


d, Unbedded, liuiugs 
(luidnc^not vo full 
coutacf) 

0. W.a'^ed liro-riis. 


d, BoJ bill.' 11mrss, 


. .mdp:ip(J tlio 
lining surfacG, 


f. |go pedal bin,line on f. ^gjfpodnl fflses- 


g, SoizQd mast on cylinder 
or yhooL cylinder pis¬ 
ton 

h, Shoos wronp;!^ CltLod 


i. Boll mouthed hurra 
shaped or polished 
drums. 


g. Somco n«i3tor ' 
cylindor or whooL 
cylinder. 

1i, iHutall leading and 
trailing shoos 
correctly, 

t.,, Boplaco or shin 
drums as nocossary, 


1, BMB PEDAL TEFIj a. Master cylinder rocu- 
DECRaASIMCf pcrating hole hlochod 

h, Swollen cup seal in 
master cylinder. 


a, Sci^ico mast or 
cylinder 

b. Plush tho cyst an. 
Replace all rubber 
parts. 


c. Weak shoe rctnci^in^ 
springs, 

d, VUiccl cylinder piston 
sticky 

Q. Lirungo swelling 


c. Roplo^'cc springs. 


d. Service whod cylirt- 
dor and roplaco 
internal parts, 

e. Fit rocomondod^ 
roplacaient linings, 




H, BRAKES BINDHIt a, Poffel rloos not return a, Lubricate pedal shaft 

filly or ro-condrtion paclal 

shaft and bushes, 

b, lo clo-aranco batv^eon b. Adjust'brahe pedal 
push rod andrnstor froo play 

cylinder piston 

G, Maladjustcd brakes or c. Check and adjust 
hand brake brakes and hand 

, brake linkage, 

d, HoGuporating and feed d. Rtxiov'o nastrer cjflindcr 
port clog god in pastor and s civic a, 

cylinder 

0, Seals swollen e. Flush 'systm and 

replace all‘rubber 
parts 

f. Seized irfheel cylinder f. Sorxico or replace 

piston cylinder 

g. Inpropor brako fluid g. Roplaco with heavy 

' duty brako fluid to 
SAE J 1703 

h» She 0 returnTprings h. Replace springs, 

weak or hr, kon. 



Tcoifolc 


FossiDlc c.-'US's 


I, m UriEEL laiGs 


j, naa mm 
LEIaGS 


J^u 


la .CV'G 


a, Wrial?; or l^rokcn shr-. 

■'■•■.tractinf; springs, 

k. Brake olicoto Brun 
clcarancG too aiiall 
cii one Hi do 

c. Loc'Se vhed Buarin(':c 

cl, WncGl cylinicr pin'r-ca 
ct! y a 00.1 s owe 11 cn c r 
piston scizo^l 

0 , kAcosslvo cv.ilily in 

' Iran 

f, Oi structxi.n in lij'irMj 
lie lino 

DLstortod sires 

h. Incorreet ''iroile oi 
lininfi 


0, Hrilad,3UstnGnt 


1), Parkinr, iroix cable 
Gciz.c d 


Cli an ’■ 'n . 

iO^lOC: ,1 


0, iu-'pincr ol'dnyn 

li. Ao.ius!' broke;; 

c. Adjust uliGcl bearings. 
-I, SriTiec VAvoal cylinder 

0. irue up Firuns, 

''‘Plush lin>s 

jlctl'-'co slunA 
h, R';pl"eo oii’m ^'cermcn- 

iie I .lirin;;, 

0 , Adjust IroJcG shoos 
nl j)rxl':in'. irolio 
iicchraiisn 

h, Lubricr.tc and adjust 
r ! "I 
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f 


Trcl'MG 


Possibl G causes liaiorlics 


K, BrUiKE SQJEilL a. Back-platc bonb or a, Hoplacc paits. 

shoo slichtly tirfistol 

b, Moballic parts or (lust b. Sandpaper tho linings 
cnoGcWod in lining anrl drums and rociovc 

particlos if anj/ 
or replace lining and 
drum if noeessary. 


c. Loose Pivots or lining c. Roimo shoes proporly. 

net hold Gvontly pgainst 
shoe rim (gap Uotwcon 
lining and shoo riu) 

d, Dmras not truo, weak or d. True up or roplaco 

disbroted drums, 

G, Incorrojt grade of o, Roplaco lining with 
lining rGComnended linings, 

i. 

f. Shoos scraping on back- f. Lubricato shop^pads 

plabc ^00 pads ^ith hifii molting 

point graphite groaso 


g, Weak or broken hold 
down springs. 


g. Replace dofcctivo 
parts, 


h, Lcosg wheoL bearing 


Loose bec^rtlatc-'T 


3 . Over adjusted steady 
post 


h. Adjust bearings, 

i, Tl/fiten 

3, Adjust properly. 


k, Hazed lining 


k, SurfaoG linings with 
sandpaper. ' 


1 , Highly polished 1* 



Tr.ubl. 
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P.s^.ibXc causes 


R-:\ 


. „ . « ^ i . 


L. SlblPPIl'TG N 0 IS ^3 ii‘ 
FilOIE :®D 


a. Docj? .xr ■'V&s in back a, Hcpl.’c: b'-'ckplpbc ^ 
plaio'shi G pads. 

b. Lack -J lubricatl.'P .n b» LubricJ. ,-11 


iirYing pcrts. 


rwiPi; paTta -n 
backplabc vri-tli biia 
rialtlir; ir nt 
nr-'phii-c So. 


c. Lc'-S'' dnins Tback- c. Tishtan, 
piatG 

d. Lr 30 'T y. rnfr-nt and cl. Ti/liopn .r replace 


pajts. 


11 ,ci7iVG parts. 


M. THUMPING NOISE 
BHiilCES iU^B 
APPLIED 


a. Lc, SG backpl'i.o 'iruns 
-■'r axle 'U' belts 

1). Gratbin,; lininns 


Tir-hton 


b, RfolacG id-bh r0C^.nn- 
..nclotl irado i 
liiunps. 


c, Sliv 0 rf 
unGqual 


/rac'cur; 
- vaak 


rGrilles c, H.plac spriilis, 


N. GRINDING NOISE 


a, Sh' e rin f' ulinp vitb 
blip dnm 


b, N:ak sb. a Held ^kyn 
springs t bent pin 

c, Bent sh a vJd 

d, FLicd-Gn natorial in 
lining 


r. Chcjck rill' c rotr^ct- 
in;; sprangs f r 

cfiT'clj iionent, 
b. Hoplaca parts 


0, Hoplaco sbcG 
d. RcufVG cr replace 




fi.ayl.Gw .Qaostions (Four tfiGG]..cfi). 

1, yiat is blooding of bho braking syston? iKpinln 
tho process, 

2, litoat arc the reasons for "sixngy brako? 

3, Doscribo tho main parts of the Hydraulic brako 
syst aa? 

4, (a) ^Ahat bappons If the masber cylinder rcs&]:vojr 

mns dry? 

(b) Huy would you rectify tbo situation caused by 
(a) abovo? 

5, Strike the wrong statoionb rivon boLow:- 
(i) In trucks, tho systen of vjhoaL braking 

caployed is ncchnnicalyilyriraulic/pnuuBabic, 

(ii) In scooters the blooding of brakes is necessary/ 
not necessary. 

(i.ti) In jeops we uso nochanical/fiydraulic/sJ-r brakos. 



(iv) The function of unster cylinder is tc- 

increase/deerpressure equally/ uneq[ually 
in all vheels "/-'riders. 

(v) The brake pipes in hydraulic brakes are made 
of a rubber/ steel/ copper, 

6, Vihy are parking brakes always separate from the 
regular braking system ? 

7. Ifftiat is thegL'eat advantage of hydraulic brakes ? 

Eyrierimenb No^ 1Q„2.1 

General Objectives To study the compenents of a 

braking system for a 2 wheeler 
(Scooter and Motor *^ycle) 

( 

Snecific Obiective; 

To’disassemble. Inspect and Reassemble the 
braking system of a twf—wheelor. 

Int roduc b; o n 

Brakes are provided in the '•v-ooter to stop 
it or bo reduce its speed whenei/er desired. The 
vehicle can stop mtbout using brakes bub the 
stopping distance will be more. 

Two wheelers are provided with mechanical brakes. 
The brake on the rear vjheel is operated by a foot 
pedal while the brake on the front ^,>iieel is 
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operated by a hand lever. 

The rear i^rfieel brake is a service brake idiereas 
the front wheel brake is used in an emergency when 
the speed of the vehicle is low. 

Eq uipment 

1. Two i/jheeler (Scooter or Motor Cycle) 

Tools 

1, Tack 

2, Screw Driver 

3, Double ended spanner set. 

• « 

4, Adjustable scrow spanner. 

5, Hammer 

Figure ID. 2.1.1 shows the roar wheel brake dram - 
exploded view- of a motor cycle (Yezdi D - 250 classic) 

Figure IP,2,1.2, shows the components of a typical 
mechanical brake system, 

Observation Sheet ‘ 

MRchanical Brake systom 

S.No, Component Material Purpose Remarks 



Experimont lo. ID. 2.2, 

Disnssornbly c^id ‘issanbly of the braking system of a 
two -wheGler 

Disassembly 

1. Park the vehicle in proper position (see figs ]D.2*2.1 
and 10.2,2.2.) 

2. Release the rear brake cable. Unscrew the spindle nut, 

3. Remove the spring washer and pull out the spindle to the 
right Land side, 

4. Remove the brake reaction bracket on the left hand side, 

6, Slido off the wheel of the rubber blocks (coupling of 

tho chair wheel) and inclining the motor cycle to one sid 
remove the viieel, 

6. Clean and wash all the parts in cleaning solvent except 
brake shoes. 

Assembly 

1. To assemble tne brake system follow the disassembly 
procedure in reverse order, 

2. The brake cable should be adjusted so as to allow free 
rotation of the wheel. 

3. Care should be taken that whilo assembling there should 
not be greases or oil on brake shoe. 



Troublo shooting - Tw wheele r 


Trouble Causes 

■ ■ - ■ .i.. , 


Rem 


1. Poor Brakes 1, Excessive cl oarance between L 

brake sboos irutn. 

2. Oil or grease on brake » 2, 

3. Badly scored brake drums 3, 

4. Binding cables & brake 4, 
expanders, 

5. Excessive play in wheel 5. 
bearings 

2. Brakes dragging 1, Improper adjustment of L 

brake linkage, 

2, Weak Pedal return spring 2, 

3, Tight brake shoe anchoring 3, 
pins 


4, Improper adjustment of 4, 

' brake shoes 

5, Improper adjustment of 5, 

wheel bearings 

6, No free play in brake pedel 6, 
3, Noisy brake 1, Bent or distorted back plate L 

2. Bent or distorted brake .3, 

shoes 

3, Loose lining rivets 3 

, 4. Worn drums 4 

5, Improper Linings 3 


udies 

Adjust 

Replace oil- 
soaked linings 
Sld.m or Replace 

Free up and 
lubricate 

Adjust 

Adjust properly. 

Replace 

1) Clean and 
lubricate 

li) Replace deloc- 
tlve parts 

Adjust properly 
, Adjust properly 
, Adjust. 

, Repair or replace 
, Replace 

, Replace A 
< Skim or Replace' 

, Replace 'with 
genuine ones, 



PrRcautions 


1* Sasure that the linings are free from oil or grease 
#ien fitting them* 

2. Wash your hands mth soap and water to remove all traces 

of grease and solvent hefore handling the rubber parte 
1 « 
of the master cylinder and wheel cylinder* 

3. Be careful not to let the fluid go bolow level marked 

in the master cylinder reservior otherwise air will enter. 

4. Keep all parts well lubricated with brake fluid. 

5. KLuid must be added each time a wheol is bled to prevent 
the fluid level from dropping low enough to allow 

air to enter, 

6. Use of gasoline, kerosene or any solvent with the slightest 
trace of mineral oil will damage the rubber parts, 

7 ULrt is the major cause of trouble in service. 

I 

8, Ensure that the oil seals are properly fitted. 

9. Bleed the air in a transparent bottle fitted with 
, brake fluid to ensure thorough bleeding. 

Evaluation 

1. liat are the tools required to dismantle and assnnble the 
brakes, in two wheelers ? 

2. liat are the reasons for poor brakes and noisy brakes ? 

In two wheelers what type of brake is used and how do they 
work ? 


3. 










H 
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4, xs the proceduio to be xolloved for brake 

adjustment ? 

6, lAlhat do brakes do to the kinetic energy of the 
vehicle motion ? 

6. Of what Material is the brake lining made ? 



Bxneriment No. IL1 


MerAl.Qb,.l.ectly^ 

Study of front fli'l Geometry of a four irfbeeler, 

Sped flea Objective 

To perform front wheel adjustment of ^lat Car, 
INTRJDUGTIOW 

The steedne-groar muf'hanisra gives the driver the 
means of turning the front wheels of the vehicle. The 
mechanism consists of a steering gear box, pitman arm, drag 
link, tie rod, stoeriug arms and steeling kimokles which 
carry the front wheels* 

Turning the steering wheel turns the steering shaft 
to which a wo rill gear is attacned within the steering 
gear box. The worm gear moves roller throB.gh part of 
an arm. This motion is transmitted to the pitman arm, 
which moves back and forth across the width of the frame, 
Several arrangements of rods and levers are in common 
use but, in general, a drag 
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link, connectoO to tho pitman arm, transmits this movGUicnt 
to the tie rods connecced to steering arms, turns tho steering 
knuckles and wheQ!!|.s uhidi are pivoted in the front-and 
.support mechanism. 

FH)hT mj) GEOMKIB Y 

* -to 

The term "front-end geometry" roCers/the angular 
relationship between tht front wheels, tho front wheel 
attaching parts, and the jar frnae. The angle of the 
king-pin from vertical^ the pointing in toein or tooout of 
tho front wheels,the tilt of the front irfioels from 
vertical - all these are Involved in front-end geomotry. 

Every one of then inaucnccs tho steering ease, steering 
stability .and riding qualities of the car and has a direct 
effect on tire wear. The various factors that enter into 
front-end geometry ar*- c3ossified under the following 
terms. Camber, steoring-ajds inclination (or king pin 
inclination) caster, Gou-in, toe-out on turns. Those 
are discussed in detail below. 

Camber Angleii 

Camber is the tiltif'g of the front wheels from the 

r 

vortical, (Tig. 11.1.1, ) whon the tilt is outward, so 
that tht. wheels are farther apart at tho top than at the 
bottom, the camber is called positive, lien a car is 



running, it is carrying n CGrtnin load, due to this load 
the wheels get pressed from an inclined position. If 
there is no camber angle vhon the load is on the care, the 
vjheel gets incline 1 invArd and the negative camber tak^s 
place, Duo to this, there viill be more wear on the inner 
side of the tyre, Therforo, the wear will not be unifonii 
on the ty^e. Hence there is need to provide positive camDer 
angle. 


PIN IHGLTWAnnN 

(Refer, 51 g 11*1,3,) Ihe central lino of tho king-pin is 
marked. The vertical lino through the central position of 
the king-pin is also markod, Tho angle between the central 
line of the king pin and vortical line Is called the Idng-pim 
inclination, This inclination is observed wiiile stm.ling in 
front of the vehicle, 

ADVMTAGE5 

1. It helps the car to have stecilng stability, 

2, It helps in rjducing the wo'^'r on tho tyrs, 

CASTER, MGjE;. (Fig. 11,1.4. & 11.1.5.) 

It Is the anclo betneai the klng-pln axis an! the vertical 
Hue Khen vleworl ton the side .xf the vehicle. Bie .mvie Is 
sail to he positive, 11 they Iduc-plu ajds Is flttel backward. 
If it is forward, tho caster is negative. 
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It proi/iflGs 3tral'ihl-.^he'a<i position for the vehicle 
white in motion, Due to this aruae uViq vehicle ^11 oomc 
to strai, 3 nt ahenl positacn aftr-r tho ^pAer,s, 

(WrB. K'Jnp.-pjn im-'lln^tjon also helps In bdnrtni: tlu 
strhicht-3h3al i,oritijrj„ It is cho comLined affect of both 
enste'r onplL nal tho ]ani,-piii inclination vii oh is considered 
UeiienlinK ppuii the byio .f vehldu. In '’unoral, positive 
caster is prtndood on U at vehicles ani nejativo caster on 
henvy vehicles, Ind i\l'lively, a smaller liing-pln incl-inatlnn 
is proald^a‘1 on light v-iiicl js as camparod to heavy vehicles) 

Gonarcal Values 

Caster (Light vehlcl«s ) 2° bo 3^^+ ve ' 

tinirpin Inclination 7'^ 

!Irav".' fehi cles 

Co Si er inclo ID^ « ve 

Kini-pin Inclination ll'^ 

s 

Toe-In and loa-^out (Fig, 11,1*6.) 

Ue toe»in onsures pa.rallel rolling of the front wheels. 
It stabilises steering. It prevents side slipping and 
Gj.'cessive wear of the tyres. 

The aistance at the front end between the front wheels 
is loss taan bhe distance between them at the rear. The 


front whe-ls point inward. 



Xhq actual amount of toe-in is only a fov milllfflotors. 

Iho distance betweorj. thQ front vAieels at the front on ' is 
f^roator than the distojicG between at the roar. Haen a car 
is stationary this position of the front wheels is ciliod 
toG-out (lig 11,1.6(11) ) 

4. Eauiomont and tools 

a. aqulpmont s 

1, flat car 

2, Turn tablo 

3, Gauge for castor, king pin, and camber. 

4, Toe in chocking gauge (Hat) 

5, Spirit level 

b. Tools 

%>acnpr Sot (Double ended) 

2, Spanner Sot (Rlnfr) 

3. Stool scale. 

Jtioel i Ul gnmont 

The front and gGOpiotry should be chocked under full load . 
When proceeding \dth front end geometry checks and adjustments^ 
the following sequence sho\4d bo adhered to. 

1. Checking of camber 

2. Checking of castor 

3. Chocking of front wheel too-in. 
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a. Place car on level .round. Car mast be fully laden 

b. Place two woden blocks having the same ttdckasss at the 
turntable ( or other two turntables) under rear wheels 
(Pig. 11,1.7 ) 

c. Baise front lieds and rest them at center of turtables. 

d. Install gauge on the wheel Involved (Pig, 11.1*8) and 
perform the checks d' scribed telow, 

CHSnKTIJG CMBERj, 

llith Gauge on who.l and '.-iol Sot normally to 

oar conterlino (Pig. 11,1.8) read the volue of camber angle 
on the camber scale which should be 3o' 20' 

■H 

I^ote t To compensate for a possible small oat of true of the 
wheel deriving from slight differences in ttdekness of riKi 
sheet, or stress warpago of tho rim Itself, it is advisable 
to repeat chocking after rotating the wheel B0°. Shoidd ^ 
a different reading be had, sum the two readings and divide 
the resulting value by two. Ihis will ersure correct lissulBs, 

M(EING. GA STERs 

. Steer out wheeJ by 20° and bring Caster scale to Soro' 

(Pig. 1L1.9,) Ste^r in wheel 20° and road ^Caster' angle value 

on ‘Caster' scale reading sliould bo 2°, ID' + 10' (Pig.ll.l*lD) 

*, 30 ' 
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ADJUSIMMTat 

Should caster and camber not comply lAd-th’ spodilod values, 
adjust as followst- 
Cast ors 

Slacken the screws socuring upper sv/inging arm pin to subr 
frame and then: 

a) If Castor angle must be increased add*..shims in point ’B' 
(Jig, 11.1.11) 

b) If caster angle must bo reduced add in point 'A' 

(Pig, 11,1,11) 

GAmb^n. 

Slacken the screws securing the upper sdnging arm pin to 
sub-frame and then:- 

a) If camber angle must bo increased remove the same 

number of shims from both points ‘A' and 'B' fig 11,1,11 

b) If camber angle must bo reduced add the some number 

of shims in both points ^A' and 'B' fig 11 , 1 . 11 , 

Thd addition or removal of shims in points A and B 
permits camber adjustm'ents vAthout disturbing Caster. 

Checkin e Front Mi eel Toe-in 

The toe-in raGasuromont shoiid be chocked on the wheal lims. 

1. Before the chadt,’see fchat;- 

a. Tyre pressures a.rc as recommended. 

Front 22 Ibs/sq in, Rear 24 Ibs/sq in. 
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b. Itieels arc in stpnlf;ht ahoad position, 

c. Steering wJigoI is at mid trnvol ■with spokes 
horizontal. 

2, Adjust height of gauge G.692 plungers until they coincide 
with 'oho -whoel horQ-uoatai centorlino then sot plungers 
against the outer or rim, roar portion and mark 

off \ath ch<aik, 

V 

3. Nozt, bring gaug^. in front of whoolS; move car forward 
and stop when chalk marks line up with gauge plungers. 

Set one plunger in contact with wheel (fig. 11.1,12), - 

The gap between the other plunger and the other wheel 
must bo 1 to 3 mm, witn fully laden car, 

In order to take care of run out of wheels, it is desirable 

i 

that toe-in be chcckel on whuol rims at 2 position which are 
at right angles to eoch other. 

If tor-in needs correction, slacken the four clamps 
fixing the sleeves on track rod heads, Hotate track rods 
in opposite directions and by equal,amount. 

Note? Since track r^-ds have one right hand and one lefu-hapd 
threaded end, when turned In ono direction both heads are 
screwed out and when turned in the opposite fUrection both 
heads are screwed in. The result of this is a '/aration in 
track rod length. 
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Mhen a perfect adjuetuent has been obtilnodj tl^diton the 
four clatans. Tho faulty cl-Uip must b^ repl icul. 

Sva luation Qu^istions 
L What ia ’ Fru/b-ilh]-j - )ulry ? 

2. ' What is oarnbur ? 

3, What is castor ? L is it'. ? 

4. What is noant by t ) 0 "in V 

) 

5, How do we ar];]ust cicL.^r ant^lc ? 

6. How do wu adjust canbvjr analo ? 

7, What arc the offectn if misaiij^nniimt in frint aid 
Pj^jometry 7 
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FIg,lM'9-Checking front wheel caster, 
k operation s with wheel steered 20° out set "Caster” 

scale at xero. 

















Fig.lM-n-Checkinj front wheel toe-in with gauge 
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APPEUDIX IV 


Questionnaire for Collecting Opinion of 
Teachers and Pupils 
on the 

L ahors tory Manual 


I 


on 


Automobile Seinclng and Maintenance 


Vocationalization of Education Unit 
National Council of Educational Research & Training 

Sri Aurohindo Marg, Delhi - II 00 I 6 , 


1983 




Dear Teacher/Pupil, 


Vie are happy to place thns Lahoratory Manual 
at your disposal with the hope that it will help 
you conduct some of the practical works prescribed 
in the syllabus or practices necessary to gain 
thorough vocational expertise. 


The Manual floes not conform to the syllabus 

I 

of any particular state but includes most of the 
important activjtjps common’in syllabi of different 
states. This is an exporimentod edition with ample 
scope for further iiaprovement through feed-back 
from you. We solicit your active cooperaWon for 
the improvement of the Manual, 


After'having used the Manual for a year or 
more, kindly read the appended q.ueR tinnnaire care¬ 
fully and writs down tho answers precisely and 
exactly to the -oint. Kindly use additional sheet 
of paper if the space provided for is insufficient. 
The (questionnaire may be mailed at the following 

address i— 


Mi, A,P. Verma 

Pro‘’'ra’"’mc Coordinator 
Voca jj-cnali''^'ation of Education Unit 
National Council of Educational 
Research and Training 
Sri Aurobindo Marg 
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questiqmairh TOi! m Tg/icagRa 
ummm MANm ok __ 

I 

A. W.^ne of the Toucher __ 

(In Block Bettors) 


B. Bmio nnd Post'll ihlri jS s 
oC the Jristitutlou 


C# 1} Quali a cation _^- 

11) Teaching F.\pori'nr.i „ --- 

TTT) Pi-ufos^i oJi^l /.>1 fl/Industrial 

Gjpori a'iCQ ...- --.- ■ 

j 

1 . 0^. the expcamentil activities covered in the Manual 

develop desired skills in the students ? 


les/'No 



^ iv - 

6, a' Does tho rolavarit infomation giVvjn mclor every 

oxperiitiontal acUvlty famish maugh th^'orotiwl b di 
ground of the "cbivity, 


Xos/No 

h) If not, list ttio exporiiRGnco vh'jri relevant infomUtci 
needs further modiflcation. 

Eii psliirenb Mo lYI> g .. Qf 


I 

?. n) Ibi‘S th' relevant information contain any factual 
errors or inaccumciijs ? 


b) If any, give details 



KTOPrimont He 


Imr/Inaccuracy 


ShnuLd.roayU^ 
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8, Iil(J you come across any exp^* ssions/sentences in the Manual 
which ho not cari^ precise meaning or information ? Jif 
I'eSj then give the tianils, ’ 

EXpression/ucDtoncG Woul d b e mn'’Q appro p riate 


I 


9. Are'the instructional objectives pertaining to each experi¬ 
mental activity ntimnl ? If not, list clown the 3 ''rationoLj 
irrolovant or vague enes. 


xperiincnt Wo, 


Irrati ona l/'Va.gUe Obiectives 
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ID. to os icconplishra jnt )f bho oxpvrirnunts result in 
rcilisition of the ^uioctlvos. 


Yos/No 


11. Coulvi you suf'^gost nny imrr )V.iiiait in fch-,* presentation 
the exporinionts M ng \d.th ' ')ur obsorvntions? 

.Ex norlmont No Qti sorvntlonp 
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12» Aro tho illustrations a-Jequato ? 

Yes/No 


13. Aro there any inaccuracies in the illustrations/ 

liagrafiirties given in -'-Iil Manual ? if yes ploaso point 
them out. 

111 us t rati on Jq. Di scronancv/InaccUBcy 


14. PloasG give your overall opinion about the Manual 
which may bo uscM in tho offoctive improvoLient of 
the future editions. 




LilBOHAIOfiY mm OIL.., 

A, Name of the StU(3eiiL. 

(In Block letters) 

B. Name and address oL.. 
the school/collego 

c. ’ Class 

D, Medium of Instruction 

1. List out the portions of the manual which you'found 
difficult to understand and give reasons. 
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2. Mention the plac3S vjiiere you found bho language- 'llf[lcult 
to understand 

Brp-eilment No . Page N o, mn culty._oh c,od 


3. Pcint out the figures/illustrations which do not 

help in under standing bhe topic/thorco» 

Illus trabi on No . your obsorvations/Diffi culty 

expeidonc ed__ 
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4, Gaa you coAduct tho cxporimonts your self ■with tho help 
of this manual 


Yes/No 

If not, point out the portions ot activity units wHcIi 
need further olaboration or explanation. 

axporlment No Portion to he elahojat si. 


5, Was thethGorctical portion given in the Manual usofifl 
to you in understanding the why of the experiment ? 




Yes/Wo. 



Do you now undursbin! tlK? scl'^tii'ic r<j^sons behind tlio 
stops .you have bakn in conducting vnri.lus uxporiitti/its ? 


Yours ovornll canciid '’jpinion about th^ Moiiual 




